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REPORT 


OP 


THE  COMMISSIONER  OF  AGRICULTURE. 


Department  of  Agbicultuee, 

Washington,  D.  C,  October  2G,  1873. 
To  the  President  : 

The  progress  of  events  counected  with  the  administration  of  this 
Department  during  the  past  year  has  served  to  exemplify,  not  only  its 
practical  usefulness,  but  its  appreciation  by  the  people,  and  especially 
by  those  who  are  interested  in  the  pursuits  of  agriculture.  The  plant- 
ers and  farmers  of  the  country  seem  to  recognize  this  Department  as  a 
sentinel  upon  the  watch-tower  of  agricultural  interests;  to  mark  what- 
ever new  ideas  and  principles  may  be  developed  in  the  minds  of  men 
upon  that  subject;  and  to  discover  and  procure  such  new  and  usefnl 
seeds  and  plants  as  may  enable  them  to  keep  pace  with  agricultural 
progress  throughout  the  world. 

There  is  no  other  duty  which  devolves  upon  me  so  acceptable,  so 
agreeable,  and  withal  so  profitable,  as  the  correspondence  which  I  have 
sought  to  promote  with  agricultural  colleges,  societies,  and  individuals 
respecting  improvements  in  the  modes  of  cultivation  and  experiments  in 
its  practical  operations.  1  mean  no  disparagement  of  any  class  of  peo- 
ple when  I  say  that  the  contrast  between  the  character  and  quality  of 
farming  in  different  portions  of  oar  country  is  most  remaikable.  Whilst  • 
there  is  a  great  difference  in  the  natural  products  of  one  section  from 
those  of  another,  which  requires  different  modes  of  culture,  yet  there  are 
certain  fixed  principles  of  the  science  of  agriculture  which  are  common 
to  both,  and  the  neglect  of  which  can  never  be  disregarded  with  im- 
punity. Tiie  planters  of  our  Southern  States  undertake  to  cultivate  too 
much  land  with  too  little  diversity  of  crop,  thereby  disabling  them- 
selves Irom  obtaining  that  rotation  so  essential  to  successful  farming. 
This  undoubtedly  gi'ows  out  of  theit  immediate  necessities,  the  con- 
sequences of  the  late  war,  from  which  time  only  will  relieve  them.  My 
attention  has  been  strongly  attracted  to  this  state  of  things,  and  it  has 
given  me  great  satisfaction  to  sympathize  with  those  who  most  need 
the  helping  band  of  this  Department  of  the  Government.  Whilst  the 
people  of  the  Northern  and  Middle  States,  apart  from  the  consideration 
of  the  sacrifice  of  human  life,  were  rather  benefited  by  the  war  than 
otherwise,  the  i)eople  of  the  Southern  States  were  greatly  impoverished. 
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The  Western  States,  now  rapidly  filling  np  with  a  population,  many  of 
whom  have  spent  almost  the  last  dollar  of  their  means  to  reach  their 
place  of  destination — they,  too,  have  claims  npon  the  consideration  of 
the  Government,  which,  I  do  not  hesitate  to  say,  have  been  largely 
administered  to  by  this  Department.  It  is  a  pleasing  task  to  supply 
want  when  it  can  be  done  consistently  with  a  proper  discharge  of  duty. 
And  I  feel  sure  that  the  actions  of  this  Department,  as  here  indicated, 
will  not  be  found  fault  with  by  any  portion  of  a  generous  people.  I 
mny  safely  say,  without  the  fear  of  contradiction,  that  there  is  no  branch 
of  industry  in  our  whole  country  that  is  marching  forward  with  so 
steady  and  cert^n  a  step  to  improvement  as  that  of  agriculture,  and  it 
gives  me  great  satisfaction  to  know  that  the  judicious  recognition  by 
Congress  of  the  instrumentality  of  this  Department  has  enabled  me 
greatly  to  aid  the  effort  and  enterprise  which  have  taken  this  direction. 
It  is  through  this  influence  that  the  successful  experiences  or  useful  dis- 
coveries of  any  part  of  the  world  are  communicated  to  our  own  people, 
whereby  they  are  enabled  immediately  to  profit. 

I  have  taken  great  pains  to  impress  upon  the  southern  planters  the 
importance  of  turning  their  attention  to  the  cultivation  of  jute,  and  in 
giving  them  special  instructions  with  regard  to  its  culture,  manufacture, 
and  use.  By  the  instrumentality  of  this  Department  jute  was  first  intro- 
duced into  this  country  from  Calcutta,  and  now  its  cultivation  will  prob- 
ably become  one  of  the  established  industries  of  the  Southern  States.  In 
1872  there  was  imported  into  this  country  in  bales  41,851  tons,  costing 
about  $64  per  ton  in  gold  at  the  place  of  exportation,  of  which,  adding 
duties,  transportation,  and  exchange,  the  cost  will  be  more  than  $4,000,000 
for  an  article  of  consumption  of  which  a  superior  quality  can  be  profita- 
bly raised  in  many  of  the  Southern  States.  Judging  from  the  tone  of 
letters  received  from  parties  engaged  in  the  cultivation  of  this  plant,  I 
am  assured  that  it  will  soon  become  a  profitable  industry  to  an  extent 
now  scarcely  credible,  and  this  too  in  a  section  of  ouj^  country  where 
diversity  of  pix)duct  and  certain  profit  are  so  desirable.  Eamie,  another 
most  valuable  plant,  has  been  greatly  retarded  in  its  production,  by  the 
difficulty  of  separating  the  fiber;  no  machinery  having  been  invented 
which  will  accomplish  this  work,  although  large  rewards  have  been 
offered  by  the  British  government  to  inventors. 

The  failure  of  Congress  at  its  last  session  to  provide  for  the  publication 
of  the  annual  report  has  subjected  the  Department  to  great  inconven- 
ience. There  are  from  one  to  four  agents  in  every'  county  of  every 
State  who  monthly  report  the  acreage,  condition  of  the  crop,  and  final 
result,  which,  when  aggregated,  tabulated,  and  published  monthly,  afford 
such  information  as  keeps  the  subject  of  agricultural  products  out  of 
the  hands  of  speculators,  and  thereby  protects  the  interests  of  producers. 
The  only  compensation  which  can  be  given  for  this  most  useful  work  is 
that  we  can  supply  such  agents  with  our  annual  and  monthly  publica- 
tions, and  seeds  lor  distribution  to  the  farmers  around  them.    This,  as 
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to  tlio  annual  report,  we  have  not  been  enabled  to  do.  There  is  no  work 
published  in  this  country  for  which  there  is  so  great  a  demand  as  the 
annual  report  of  this  Department.  The  farmers  of  the  country  have 
been  so  long  accustomed  to  receive  it  that  they  cannot  understand  why 
there  should  be  any  intermission  in  its  publication.  The  Senate,  in  their 
extra  session,  ordered  twelve  hundred  copies  to  be*  printed  for  their 
use,  which  necessarily  involved  the  composition  and  stereotyping  of  the 
work,  leaving  little  expense  to  be  incurred  in  supplying  the  usual  num- 
ber of  copies  for  general  distribution,  which  I  trust  that  Congress  when 
it  meets  may  immediately  order. 

The  Department  is  in  the  daily  receipt  of  information  from  its  agents 
and  others  with  regard  to  the  results  from  superior  seeds  and  plants 
which  have  been  distributed;  from  which  it  is  very  certaijn  that,  in 
wheat  and  oats  alone,  the  increased  production  <rf  each  amounts  to  many 
millions  of  bushels.  Farmers  have  been  convinced  of  this ;  hence  it  has 
been  the  pleasure  of  Congress  from  time  to  time  for  several  years  to  in- 
crease the  appropriation  for  the  seed  department.  I  take  this  occasion 
to  suggest  that  the  work  of  this  division  should  not  be  done  in  the 
building  occupied  by  the  Department.  If  a  house  were  built  for  this 
purpose,  it  might  be  so  constructed  as,  in  a  great  measure,  to  exclude 
vermin,  which  infest  the  rooms  now  occupied.  Such  a  building  might 
be  constructed  for  ten  thousand  dollars,  the  appropriation  of  which  I 
recommend. 

The  following  tabular  statement  will  show  the  quantity  and  kind  of 
seeds  distributed  by  the  seed  division  from  the  Ist  July,  1872,  to  the 
30th  June,  1873: 


Kamo  of  seed. 


Vegetable I>apem. 

Flower do.., 

Herbs do.., 

Tree  and  evergreen do. . 

FIELD  8CKI)^. 

Wbeat qoarts, 

Ottie. do... 

Barley do... 

Rye do... 

Backwheat do. . , 

Com — do... 

Peaso do... 

GrasB do.., 

Ckrrer do... 

Siif:ar-bcot do. . . 

Mangel-wurzel do. .. 


S44 

189 
12 

74 


I'g 
P 


138,103 
G0,0C5 


30 


119,350 

4,225 

60 

32 


14, 317 

80,214 

180 


1,778 
890 
533 
2,330 
42 
91 
96 


I 


24,894 

15,488 

7,406 

2,172 

50 

4,640 

176 

4,540 

106 

l,rj7 

1,365 


8 

i 

i 

3 

79,330 
140 

10,620 
7,140 

270,  IDl 

154,826 

211 

3,631 

10,242 

4,298 

602 

829 

314 

1,520 

330 

2,409 

l,31C 

243 

164 

179 

13,975 
6,210 
1,430 
3,976 
6,328 
5,989 
2,338 
5,837 
2 
214 

Totals. 


617,564 

227,296 

271 

3,872 

63,358 

46,210 
9,624 
8,977 
8,476 

13, 051 
3,406 

15.116 
1,466 
2,076 
1,839 
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Xamo  of  Rcodfl. 

* 

> 

ii 

|| 

"3 
< 

1 

8  " 

i 

i 

1 

a    V 

9 

Totals. 

Rice 

.qnarts.. 
....do.... 
....do...- 
....do.... 
....do.... 

.papers.. 
....do.... 

...do.... 
....do.... 

.qnarts. . 

.quarts  . 

2 
2 

1 
2 

1 
4 

1 
1 
1 

1 

4 

43 

44 
189 

29 

38 

6 

2,959 

139 

145 

461 

24 

362 

338 

255 

5 

43 

Sorgbain 

Brootn>com 

12 

243 

39 

Sofaflowcr 

. 

38 

"Vetches  or  tares 

G 

Tobacco 

.    20,486 

1,120 

24,545 
139 

Osage  orange 

Tea-seeds 

16 
40 

8 

52 
340 

30 

191 

Opinm-poppy. .  .*" 

Millet 

531 

32 

TEXTILES. 

CJotton 

26 
40 

1,034 
32 

1,474 

Jute 

.Doners.. 

750 

Raro^e, - r . w. r , ,  ....'.. 

....    do 

255 

Hemp 

.  .  tons 

24 

4 

33 

Total  amonnts. . . . 

260,559 

187,449 

169,014 

17,760 

4^,  104 

1, 050,  B86 

I  took  occasion  in  my  last  annual  report  to  note  bow  admirably  adapted 
and  judiciously  associated  were  the  component  parts  of  the  Department 
to  promote  and  care  for  the  agricultural  and  horticultural  interests  of 
the  country.    Longer  experience  confirms  this  opinion. 

The  division  of  horticulture,  pomology,  and  arboriculture  is  necessarily 
a  very  important  one ;  the  introduction  and  extension  of  utilizable  plants, 
valuable  for  their  commercial  products,  the  testing  of  fruits  and  intelli- 
gent advisory  dissemination  of  the  various  kinds  of  fruit-plants,  are 
operations  oftentimes  slow  in  their  fulfillment,  as  they  are  tardy  in  de- 
velopment, but  valuable  when  completed.  Tears  may  elapse  between 
the  procuring  of  a  plant  and  its  final  disposition.  Fiber-plants  and  those 
of  like  character,  whose  ultimate  value  depends  upon  perfected  chemical 
and  mechanical  manipulations,  should  not  be  too  hastily  laid  aside. 

In  the  Southern  States,  where  many  semi-tropical  i)roducts  may  be 
cultivated,  a  great  desire  is  being  manifested  to  experiment  with  various 
crops  not  hitherto  successfully  cultivated  there;  this  desire  increases  as 
a  knowledge  of  the  benefits  of  diversified  culture  extends.  Such  is  the 
interest  taken  in  this  subject,  that  I  have  been  repeatedly  requested  to 
recommend  the  establishment  of  stations  or  farms  at  different  localities 
throughout  the  country,  for  the  purpose,  among  other  objects,  of  accli- 
mating seeds  and  plants  of  tropical  and  semi-tropical  kinds;  to  which 
I  have  always  replied  that  I  cannot  acquiesce  in  the  propriety  of  such  a 
proposition,  for,  apart  from  the  vast  immediate  expense  which  such 
establishments  would  require,  and  the  host  of  officers  and  employ<38  that 
it  would  necessitate,  I  have  great  doubt  whether  any  profitable  result 
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would  be  attained.  Whilst  tbo  human  system  may,  to  some  extent,  be 
acclimated  to  the  endurance  of  heat  and  cold,  and  perhaps  to  resist  causes 
of  disease,  it  is  very  questionable  whether  airy  plant  can  be  acclimated  to 
any  useful  purpose  out  of  its  native  element. 

The  improvements  in  the  grounds  of  the  Department,  especially  those 
of  a  permanent  character,  are  being  completed  as  rapidly  as  means  allow. 
The  planting  of  the  arboretum  proceeds  slowly  on  account  of  the  difficulty 
of  procuring  the  rare  species  and  varieties  to  which  the  wants  of  the 
collection  are  now  reduced. 

The  arrangement  and  improvement  of  some  of  the  streets  of  Wash- 
ington have  so  affected  the  character  of  the  lot  heretofore  used  as  a 
l>ropagating  garden,  which  lies  between  Four-and-a-half  and  Sixth 
streets,  as  to  render  it  entirely  useless  for  the  purposes  of  this  Depart- 
ment 5  it  has,  therefore,  been  abandoned,  and  plants,  such  as  can  be  re- 
moved, have  been  transferred  to  the  Department  grounds  and  buildings 
prepared  for  them  there. 

The  filling  up  of  the  canal  and  construction  of  a  street  upon  part  of 
its  location  has  thrown  out  a  strip  of  ground,  about  four  acres,  along  the 
north  side  of  the  Department  ground,  which  by  an  arrangement  with  the 
Commissioner  of  Public  Buildings  and  Grounds,  has  been  exchanged 
for  the  lot  above  referred  to,  and  will  be  properly  inclosed. 

The  importance  of  the  entomological  division  is  daily  becoming  more 
important.  An  illustration  of  the  injuries  done  by  insects  to  the  farm- 
ers and  planters  will  be  found  in  the  statement  by  the  statistician  of  the 
Department,  w^ho  estimates  the  loss  of  cotton  by  worms,  the  present 
season,  at  half  a  million  of  bales,  which,  at  $75  per  bale,  represents  a 
loss  of  $37,500,000.  A  loss  of  ten  per  cent,  of  the  wheat-crop  by  the 
depredation  of  insects,  which  cannot  be  deemed  an  extravagant  assump- 
tion, means  this  year  a  loss  of  twenty-five  million  of  bushels,  worth  as 
many  dollars.  These  data  lead  necessarily  to  the  conclusion  that  the 
observations  and  study  of  the  entomologist  constitute  an  important 
branch  of  agricultural  knowledge.  Some  insects,  as  the  western  po- 
tato-beetle, and  others,  have  already  been  extensively  destroyed,  and  the 
crops  saved,  by  the  use  of  Paris  green  and  flour,  and  experiments  are 
now  being  made  to  test  its  efficacy  in  destroying  th§  much-dreaded 
cotton  caterpiller.  A  circular  has  been  issued  to  ascertain  how  much 
has  been  accomplished  in  this  direction  during  the  present  season, 
and  as  soon  as  answers  shall  have  been  received,  the  facts  will  be 
published  in  the  reports. 

During  the  past  year  an  additional  room  has  been  fitted  up,  which 
will  be  devoted  to  an  exhibition  of  economic  entomology,  and  adapted 
to  the  rapidly  increasing  collection  of  beneficial  and  injurious  insects, 
and  arranged  to  illustrate  some  of  the  most  prominent  vegetable  pro- 
ducts and  their  enemies,  giving  at  a  glance  all  the  injurious  species 
preying  upon  each  product,  in  their  different  stages.  Here  will  be  shown, 
too,  the  architecture  of  insects ;  their  cases,  nests,  galls,  cocoons,  and 
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specimens  showing  how  all  kinds  of  vegetable  and  animal  substances 
are  injured,  eaten,  mined,  or  otherwise  destroyed  by  insects,  so  that  the 
fanner  uiay  at  once  recognize  them  by  their  work.  All  of  which  will  bo 
classified  according  to  the  latest  and  best  systems,  and  identified  by 
their  names,  localities,  &c.,  making  the  whole  of  great  practical  value  to 
the  student  of  entomology. 

During  the  past  year  the  work  of  the  botanical  division  has  been 
energetically  prosecuted.  The  collections  of  several  of  the  Government 
exploring  expeditions  have  been  received,  as  well  as  some  from  private 
individuals.  Over  5,000  specimens  have  been  added  to  the  herbarium. 
Packages  comprising  several  thousand  specimens  have  been  prepared 
and  forwarded  to  ijaen  of  science  in  Switzerland,  Germany,  Austria,  and 
to  the  Imperial  Herbarium  of  St.  Petersburg;  and  many  packages  of 
duplicates  are  ready  for  distribution  to  scientific  societies  of  our  own 
country. 

I  respectfully  suggest  that  this  division  should  embrace  a  full  collec- 
tion of  sections,  of  convenient  size,  of  all  the  forest  trees  of  our  coun- 
try, so  arranged  as  to  exhibit  their  natural  character  of  bark,  with  longi- 
tudinal sections  showing  the  appearance  of  the  wood  and  its  adaptation 
to  purposes  of  economy  in  the  arts — as,  for  building  or  cabinet  work — 
each  accurately  named  and  accompanied  with  specimens  of  its  fruit 
and  leaves.  Such  a  collection  would  have  an  especial  value,  as  present- 
ing, comprehensively,  the  richness  of  our  country  in  the  variety  and 
qualities  of  our  forest  vegetation,  and  would  offer  a  rare  opportunity 
to  students  and  men  of  science  for  instruction  in  this  department  of 
knowledge.  And  in  connection  with  this  subject  I  suggest  that  the 
approaching  Centennial  Exposition  affords  an  additional  argument  for 
the  preparation  of  such  a  collection  of  our  forest  specimens.  Such  a 
work  will  not  be  done  by  any  private  individual,  and  it  seems  to  be 
peculiarly  fit  that  this  feature  of  our  great  country  should  be  shown 
through  the  medium  of  this  Department.  This  would  require  an  appro- 
priation by  Congress  not  exceeding  two  thousand  dollars. 

An  individual  in  Aiken,  S.  C,  well  known  for  his  researches  in  fungi  and 
thclower  order  of  vegetation,  ispossesscdof  alarge  and  valuable  collection 
of  specimens,  the  result  of  thirty  years'  accumulation,  which  he  proposes 
to  sell  for  one  thousand  dollars.  It  occurs  to  me  that  the  opportunity 
of  securing  so  valuable  a  collection  should  not  bo  neglected,  when  it  is 
considered  that  this  field  of  study  is  so  abstruse,  and,  has  been  so  little 
prosecuted,  and  that  there  are  in  the  country  so  very  few  reliable  and 
authentic  collections. 

The  operatious  of  the  statistical  division  are,  year  by  year,  becom- 
ing more  accurate  and  comprehensive.  The  crop-reporting  system,  though 
an  unpaid  service,  is  more  efficient  and  reliable  than  any  other  means 
employed  to  ascertain  the  condition  of  growing  crops.  It  is  similar  to 
that  employed  by  associations  and  trade^boards,  except  that  it  is  more 
extensive,  regulai*,  and  prompt  m  communication,  more  systematic  and 
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thorough  iu  detail,  and  more  intelligent  and  practical  in  the  material  of 
its  returns.  There  are  now  sixteen  hundred  counties,  which  include 
nearly  all  of  much  importance  in  production,  represented  each  by  a 
principal  correspondent  and  board  of  assistants,  selected  from  the  most 
intelligent  and  i")ublicspirited  farmers.  The  work  of  the  statistical 
division  includes  also  the  entire  range  of  agricultural  statistics,  and 
embodies  and  epitomizes  the  facts  of  American  agriculture,  as  created 
by  systematic  experiment,  current  practice,  the  work  of  agricultuml  or- 
ganizations, and  the  movement  of  intercontinental  and  export  trade. 
Nor  does  it  neglect  altogether  the  experience  and  practice  of  foreign 
cduutries,  the  extent  of  their  production,  and  range  of  prices.  Still  moi*e 
attention  will  be  given  to  this  field  which  has  Luch  intimate  illation  to  our 
own  agricultural  prosperity,  in  affording  a  market  for  our  surplus  pro. 
ducts,  and  in  furnishing  suggestions  of  economy  and  skill  in  practice  and 
diversity  and  profitable  extension  in  production.  To  this  desirable  end 
the  statistician  was  sent  to  Europe  the  past  summer  to  perfect  exchanges, 
to  establish  relations  of  statistical  reciprocity,  investigate  statistical 
methods,  and  thus  increase  and  perfect  the  resources  of  the  statistical 
division  in  this  direction.  The  importance  of  foreign  agricultural  sta- 
tistics is  indicated  by  the  constantly  increasing  value  of  our  agricultural 
exports,  which,  in  the  fiscal  year  of  1872,  amounted  to  the  magnificent 
sum  of  $400,394,254,  including  $1,773,710  for  living  animals;  $76,287,133 
for  animal  products;  $84,751,088  for  breadstuffs;  $182,988,835  for 
cotton  and  cotton  products ;  $15,240,872  for  wool  in  its  various  forms, 
and  $40,352,010  for  oils,  vegetables,  tobacco,  and  miscellaneous  products 
of  agriculture,  either  raw  or  manufactured. 

There  has  been  an  increase  of  upwards  of  four  hundred  volumes  to 
the  library  of  the  Department  the  past  year.  Of  this  increase,  about 
two  hundred  volumes  have  been  presented  by  the  authors  and  by  for- 
eign agiicultural  and  scientific  associations,  and  from  State  boards  of 
agnculture.    The  aggregate  number  of  volumes  is  about  0,000. 

We  continue  to  receive  transactions  of  all  the  leading  agricultural 
societies  of  England,  France,  Germany,  and  Italy,  as  well  as  from  sev- 
eral governments  in  Central  and  South  America.  To  the  courtesy  of 
the  Canadian  government  we  are  indebted  for  full  reports  on  the  agri- 
culture, fisheries,  public  works,  statistics,  &c.,  of  the  Dominion.  The 
library  contains  nearly  complete  sets  of  the  transactions  of  the  boards 
of  agriculture  of  the  leading  States  for  the  last  twenty  years.  The 
boards  of  trade  of  the  chief  cities  of  the  Union  have  presented 
complete  sets  of  their  reports.  All  the  associations  referred  to  continue 
to  forward  their  current  volumes  as  fast  as  publishetl. 

In  all  the  standard  works  on  agriculture  and  its  cognate  branches  of 
botany,  geology,  chemistry,  and  entomology,  the  library  is  now  un- 
doubtedly the  most  complete,  in  this  country  »fe  least.  It  is  in  constant 
use  by  the  clerks  of  the  Department,  and  in  fact  is  indispensable  for 
reference  in  conducting  its  large  correspondence. 

Digitized  by  LjOOQ  IC 


12  REPORT  OF  THE  C0MM1SSI0^ER  OF  AGRICULTURE. 

Of  the  Dumerous  pamplilets  presented  to  the  library,  those  possessing 
permanent  interest  or  value  are  classified  and  bound  together;  such  as, 
the  reports  of  the  dairj-men's  associations,  and  those  of  the  State  com- 
missioners on  the  fisheries;  those  of  a  more  miscellaneous  nature  are 
bound,  those  of  each  State  by  themselves,  and  lettered  witli  the  name 
of  the  State  to  which  they  refer. 

The  librarian  is  now  engaged  in  the  preparation  of  a  catalogue  of  the 
library.  This  is  a  task  which  requires  much  time,  labor,  and  knowl- 
edge. The  full  title  of  each  book  will  be  copied  under  the  author's 
name;  then  a  classification  of  subjects,  and  a  cross-reference,  com- 
prising a  short  abstract,  (generally  in  one  line,)  of  the  titles  of  all  the 
books  in  the  library  referring  to  any  particular  subject.  The  great  as- 
sistance of  this  arrangement  to  those  engaged  in  the  investigations  and 
correspondence  of  the  Department  is  obvious. 

The  shelving  on  the  west  side  of  the  room,  completed  last  year,  is 
already  nearly  filled  by  the  steady  increase  of  the  library.  An  appro- 
priation of  $500  was  made  last  winter  to  carry  the  shelving  and  gallery 
across  the  south  end;  but  this  sum  may  be  insufficient  for  the  purpose. 
As  this  additional  space  will  be  indispensable,  in  the  course  of  a  year  or 
two,  for  the  natural  increase  of  the  library,  I  therefore  respectfully  sug- 
gest that  an  additional  appropHation  of  $500  be  made.  This  improve- 
ment would  also  add  to  the  beauty  and  symmetrical  appearance  of  the 
room,  already  so  attractive  as  to  be  constantly  noticed  by  visitors. 

Among  the  most  important  additionB  to  the  library  the  past  year,  are 
<'Sowerby's  English  Botany,''  in  11  volumes,  comprising  colored  figures 
and  descriptions  of  all  the  plants  grown  in  Great  Britain,  and  the 
"Flora  Frangaise,"  a  similar  work  on  the  plants  of  France.  These,  and 
other  works  of  a  scientific  character,  are  very  expensive;  and  to  pur- 
chase them  and  the  various  scientific  periodicals  of  Europe  and  Amer- 
ica, so  as  to  keep  abreast  with  the  rapid  progress  of  modern  science, 
renders  necessary  the  usual  appropriation  by  Congiess  for  the  increase 
of  the  library. 

•The  microscopic  division  of  this  Department  was  established  a  little 
more  than  a  year  ago,  and  has  for  its  objects  the  investigation  of  all 
subjects  relating  to  agriculture  which  requu*e  more  minute  observ^atiens 
in  their  examinations  than  can  be  made  with  the  naked  eye,  whether 
they  belong  to  the  animal,  vegetable,  or  mineral  kingdom.  Numerous 
letters  of  inquiry  upon  subjects  of  the  character  here  referred  to,  had 
bc^cn  received  from  time  to  time,  by  the  Department,  the  responses  to 
wliicli  had  long  urged  the  necessity  of  such  a  division.  Thus  far  the 
microscopist  has  made  some  investigations  into  the  organic  structure 
and  the  mode  of  growth  of  plants,  but  his  attention  has  been  chiefly 
directed  to  their  diseases,  and  especially  to  those  which  ;\re  supposed  to 
originate  from  a  class  of  very  minute  organisms  called  parasitic  fungi, 
several  thousand  species  of  which  are,  as  individuals,  invisible  to  the 
naked  eye,  and  appear  as  mere  pigments  of  different  colors  scattered 
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over  the  surface  of  the  plants  on  which  they  grow,  and  from  which  they 
draw  their  nourishment.  Under  the  power  of  the  microscope  these  mi- 
nute parasitic  plants  are  beautifully  revealed,  so  that  their  organs  and 
mode  of  growth  can  be  accurately  studied.  In  the  choice  of  subjects 
for  investigation,  the  microscopist  has  been  intluenced  principally  by 
letters  received  from  agriculturists  in  diflterent  sections  of  the  country, 
who  are  desirous  of  ascertaining  the  causes  and  remedies  of  those  dis- 
eases which  are  laying  waste  their  crops,  and  rendering  their  labors 
valueless.  Potato-rot,  i>each-yellows,  onion-rust,  pear-blight,  orange- 
blight,  and  other  diseases  have  been  thoroughly  studied,  and  their. pe- 
culiarities noted.  Careful  observations  have  been  made  on  the  habits  of 
several  species  of  fungi,  inhabiting  the  different  i>lauts,  and  accurate 
drawings  of  them,  at  different  stages  of  their  growth,  have  been  made. 
AU  these  have  been  published  at  various  times  in  our  reports.  It  is  be- 
lieved that  a  considerable  number  of  new  facts  have  been  developed, 
and  a  way  opened  by  which  those  diseases,  in  some  of  their  forms,  may 
be  more  philosophically  and  successfidly  treated,  and  their  ravages  in 
some  degree  counteracted.  These  investigations  will  be  continued  in 
future  with  increased  energy,  with  the  assurance  that  if  but  a  single 
effectual  remedy  can  be  discovered  which  will  stay  the  progress  of  any 
one  of  the  diseases  named,  the  advantages  accruing  to  the  agriculturist 
will  exceed  a  thousand-fold  the  expense  incurred  in  their  investigation. 
The  total  amount  appropriated  to  this  Department  for  the  fiscal  year 
ending  June  30, 1873,  was  $203,440.  Of  this  amount  I  have  expended 
$198,046.73,  under  the  following  heads  of  appropriations,  viz: 

Salaries $75,889  73 

CoUecting  statistics 14,442  33 

Purchase,  &c.,  of  seeds  and  i>laut8 55, 000  00 

Museum 3,903  90 

Furniture,  cases,  and  repair 3, 908  13 

Library 1,750  00 

Laboratory 700  00 

Experimental  garden 10, 000  00 

Contingent  expenses 11, 452  04 

Improvement  of  grounds 21, 000  00 

Total §198,046  73 

Leaving  an  unexi)ended  balance  of  $4,393.27,  which  will  be  ample  to 
pay  all  unsettled  bills  incun*ed  by  this  Department  during  the  fiscal 
year  ending  June  30, 1873. 

The  amount  appropriated  for  the  current  fiscal  year  is  $257,730, 
(exclusive  of  $20,000  for  printing,  which  is  draw?»  directly  from  the 
United  States  Treasury,  by  the  Public  Printer,  and  a  r<vappropriation  of 
$2,180.92,  to  pay  an  unsettled  account  against  the  Denartment  incurred 
in  1871.)  Of  this  amount  I  have  expended  $51,040.06.  under  the  follow- 
ing hea^ls  of  ap])ropriation8,  viz: 
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Salaries C>12,826  00 

Collecting  statistics 1, 831  45 

Purchase,  &c.,  of  seeds  and  plants i 7, 916  46 

Museum 408  75 

Library 117  41 

Laboratory  370  41 

Experimental  garden 1, 688  50 

Contingent  expenses 2, 033  73 

Improvement  of  grounds 2, 917  35 

Postage 20,730  00 

Total e51,040  06 

Leaving  an  unexpended  balance  of  the  appropriation  for  the  current 
fiscal  year  of  $206,080.94,  which  I  deem  sufficient  for  the  legitimate  op- 
erations of  this  Department. 

The  estimates  for  the  next,  fiscal  year  were  transmitted  to  the  hon- 
orable Secretary  of  the  Treasury,  in  accordance  with  law ;  they  were 
made  with  due  regard  to  economy,  and  are  indispensable  to  the  efficiency 
of  the  Department. 

I  have  the  honor  to  be,  most  respectfully,  your  obedient  servant, 

FEED'K  WATTS, 
Commissioner  of  Agriculture, 
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Sib  :  I  have  the  honor  to  i^reseiit  my  ninth  annual  report  as  statisti- 
cian of  the  Department  of  Agricidture.  While  the  crop-reporting  system 
in  operation  in  the  statistical  division  has  been  growing  in  complete- 
ness and  efficiency,  stimulating  State  and  district  efibrts  by  similar 
voluntary  agency  in  different  parts  of  the  country,  and  gradually  edu- 
cating the  people  to  the  importance  and  necessity  of  accuracy  in  statis- 
tical returns,  it  should  be  remembered  that  this  means  of  statistical 
collection  is  but  one  of  the  functions  of  this  branch  of  the  Department , 
service.  The  gathering  of  the  official  records  of  the  census,  of  State 
assessors,  of  boards  of  trade  and  industrial  organizations,  and  the 
results  of  individual  experiment  and  investigation,  requires  constant 
labor  and  research;  and  the  official  statistics  of  foreign  governments, 
societies,  and  technical  schools,  and  the  labors  of  eminent  professors  of 
applied  science,  demand  equal  activity  and  assiduity.  No  portion  of  the 
domain  of  social  science,  no  section  of  the  range  of  political  economy, 
can  fail  to  reveal  facts  of  value  to  the  ruralist  in  the  practice  of  his 
many  arts  based  on  many  sciences. 

Since  the  report  of  1872  was  presented  I  have  spent  a  few  months  in 
Europe  for  the  purpose  of  investigating  more  thoroughly  the  statistical 
methods  of  the  principal  governments,  of  making  arrangements  for 
valuable  exchanges,  and  of  obtaining  a  nearer  and  clearer  view  of  the 
facts  of  European  agriculture,  especially  such  as  may  bo  applicable  to 
the  conditions  affecting  rural  advancement  in  this  country. 

The  government  offices  of  London,  Paris,  Berlin,  and  Vienna  were 
visited,  and  every  facility  was  courteously  iuruished  for  investigation 
of  their  stiitistical  met!  ods  and  their  operations  in  aid  of  agriculture. 
The  official  representatives  of  the  United  States  at  these  seats  of  gov- 
ernment promptly  rendered  all  desired  aid  in  procuring  facilities  for 
such  investigation.  There  is  a  great  diversity  of  organization,  scope, 
and  action  of  the  agricultural  departments  of  these  governments.  Some 
are  connected  with  other  branohys  of  administration,  and  others  are 
invested  with  the  dignity  of  full  departments.  An  increasing  importance 
is  of  late  accorded  to  them,  and  they  are  eminently  becoming  more  effi- 
cient and  useful.  They  are  generally  organized  upon  a  foundation  of 
less  breadth  than  that  of  our  own,  but  pursue  investigation  with  greater 
tenacity  and  thoroughness,  and  are  enabled  to  do  so  by  more  liberal 
appropriations  of  money,  thereby  rendering  their  special  reports  of 
greater  value.  Tiieir  annual  reports  aiH3  of  less  interest,  and  do  not 
appear  to  have  a  very  extended  circulation.  An  exposition  of  the  main 
features  of  these  organizations,  and  of  the  facts  which  they  present,  will 
be  more  fully  presented  in  issues  from  time  to  time  of  the  monthly 
and  annual  reports. 

In  the  present  report  will  be  found  more  than  the  usual  amount  of 
condensed  tabular  statement,  designed  to  supplement  the  primitive  and 
fragmentary  presentation  of  fact  so  common  in  statistical  rei)orts,  and 
to  save  the  statistical  student  much  of  his  labor  of  aualysis'aud  deduc- 
tion. It  has  been  thought  especially  desirable  to  give  important  state- 
ments as  much  of  continuity  and  completeness  as  possible,  to  increase 
their  value  for  reference,  and  to  enhance  their  labor-saving  power  in  the 
work  of  investigation. 
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THE  CROPS  OF  1873. 

Corn. — Owing  to  wet  weather  in  spring,  the  plantiug  was  unirer- 
sally  late.  Tbroughout  the  Eastern,  Middle,  and  Northwestern  States 
the  failure  in  germination  was  very  general.  This  is  partially  ac- 
counted for  on  the  supposition  that  the  seed-corn,  not  sufticiently 
ripened  in  the  autumn,  was  injured  by  the  severity  of  winter-freezing. 
Poor  seed,  heavy  rains,  a  cold  spring,  and  the  depredations  of  worms 
occasioned  an  almost  unprecedented  amount  of  replanting,  often  tho 
second,  and  in  not  a  few  cases  the  third,  and  even  the  fourth  time. 
Many  counties  in  tho  latitude  of  Missouri  and  Southern  Illinois,  re- 
ported much  of  the  projected  area  of  the  crops  unplanted  on  the  1st 
of  June.  In  the  Pacific  States,  and  in  those  east  of  Indiana,  an  early 
drought  checked  growth,  while  in  the  Mississippi  Valley  and  through- 
out the  South  protracted  wet  weather  hindered  cultivation  and  multi- 
plied weeds  and  grass.  These  xiombined  causes  left  the  crop  in  a  back- 
ward and  unfavorable  condition,  when  a  change  for  the  better  occurred, 
and  tho  mouths  of  July  aiwl  August,  tho  corn-making  season,  were 
more  propitious.  Still  the  losses  of  the  early  summer  could  not  be 
wholly  repaired,  and  tho  chinch-bug  levied  heavy  contributions  in  por- 
tions of  the  great  corn-growing  region,  while  grasshoppers  proved  de- 
structive in  sections  of  Wisconsin,  Iowa,  and  Kansas.  The  tables  show 
substantially  the  result,  as  their  figures  are  verified  by  the  crop  move- 
ment of  the  year. 

Wheat. — The  wheat-crop,  during  every  stage  of  growth,  was  in  ad- 
vance of  that  of  1872.  The  improvement  in  winter-wheat  was  quite 
marked  in  the  Middle  States,  in  Ohio,  and  Michigan,  and  in  Kansas.  In 
Indiana  and  Illinois  drought  retarded  seeding  and  germination,  leaving 
the  plants  too  weak  and  shallow-rooted  to  endure  well  the  winter^s 
changes  of  temperature.  In  the  South  the  crop  was  less  promising 
throughout  the  season  than  in  1872.  The  indications  of  April  were  ful- 
filled in  the  later  record,  as  to  the  fall-sown  area,  except  that  prospects 
gradually  brightened  towards  the  harvest  in  Indiana  and  Illinois.  The 
spring- wheat  crop  was  remarkably  fine  in  all  its  stages,  yielding  returns 
rarely  exceeded,  and  making  the  aggregate  product  of  this  cereal  greater, 
with  tho  exception  of  that  of  18C9,  than  in  any  year  of  the  past  decade. 

Oats. — An  increase  of  7  per  cent,  in  area  of  oats  is  estimated.  Early 
in  the  season  the  crop  prospect  was  more  than  usually  good;  during 
tiie  month  of  June  there  was  a  decline  in  condition  in  most  of  the  States 
north  of  the  fortieth  parallel,  and  in  Maryland  and  Virginia  5  in  the 
Southern  States  they  were  generally  harvested  early  in  the  month. 
The  liability  to  rust  in  oats  in  southern  latitudes  is  so  great  that  ex- 
treme C4ire  is  exercised  to  obtain  kinds  found  to  be  most  reliable  in  this 
respect  There  is  a  variety  known  as  the  "red,"  or  "rustproof  oats,'^ 
very  widely  sown,  and  claimed  to  have  successfully  resisted  rust  for 
twenty  years  in  one  locality-.  The  result  was  a  yield  somewhat  dimin- 
ished in  tho  aggregate,  generally  full  in  the  South;  and  in  the  North, 
very  generous  in  Vermont,  Mnnesota,  and  Oregon. 

Hay. — There  appears  to  be  a  tendency  to  enlarge  the  area  of  clover, 
nearly  all  the  States  reporting  increased  breadth  in  1873.  It  is  found 
that  ih  all  clay  soils,  or  those  with  a  clay  subsoil,  in  the  South  there  is 
little  difficulty  in  getting  a  good  growth  of  clover.  Cultivators  there 
are  changing  their  opinions  on  this  |K)int,  as  they  see  tho  results  of 
experiment  and  learn  the  conditions  of  success.  Severe  droughts  or 
intense  heat  upon  light  soils  are  trying  to  the  plant  before  it  is  fairly 
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rooted,  as  in  the  sands  of  New  Jersey  in  1873,  where  much  of  the  young 
clover  was  killed  by  the  severity  of  the  drought  of  that  year.  Drought 
in  June  reduced  the  condition  of  all  grasses  in  the  Eastern  and  Middle 
States,  and  in  Ohio,  Michigan,  and  California.  Later,  in  the  latter  part 
of  June  and  in  July,  refreshing  rains  greatly  revived  the  sections  suffer- 
ing from  drought  and  greatly  increased  the  prospect  for  a  hay-crop. 
The  average  rate  of  yield,  as  ultimately  estimated,  was  nearly  as  large 
fi&  in  1872  for  the  entire  country. 

Cotton. — ^The  tendency  to  increase  in  area  of  cotton  has  been  strong 
for  several  years,  checked  only  by  the  recurrence  of  low  prices  when 
large  yields  have  been  obtained.  In  1873  the  increase,  estimated  at 
about  10  per  cent.,  was  evidently  not  overrated.  The  controlling  influ- 
ence of  the  cotton  mania  is  about  equal  with  the  mere  laborer  and  the 
land  proprietor,  and  appears  to  be  little  weakened  by  the  repeated  ex- 
pression of  the  deliberate  judgment  of  all  intelligent  men  who  see  the 
inexpressible  folly  of  enlarging  this  culture  to  the  neglect  of  everything 
else.  While  acknowledging  the  error,  and  counseling  reduction  of  area, 
many  planters  will  quietly  enlarge  their  own  breadth  of  cotton  to  reap 
the  benefit  of  a  presumed  decrease  in  the  aggregate,  and  thus  tend  to 
keep  up  production  to  its  highest  point.  This  selfishness  of  producers 
defeats  its  own  aims.  The  selfishness  of  consumers  is  equally  intense, 
caring  nothing  for  the  building  up  of  a  great  section,  and  only  desirous 
of  cheap  cotton  at  any  cost  of  deprivation,  poverty,  and  industrial  help- 
lessness of  its  growers.  The  question  at  issue  is  not  one  of  mere  quan- 
tity of  cotton  grown;  it  is  one  of  growing  cotton  exclusively — the  pur- 
suit of  one  idea  in  industry — the  attempt  of  a  people  of  nine  or  ten 
millions  to  live  on  $30  ^r  capita  received  for  cotton,  with  which  to  buy 
bread  and  meat,  butter  and  cheese,  horses  and  mules.  The  folly  that  is 
fought  is  that  of  spending  the  entire  summer  in  killing  grass,  and  bur- 
dening the  railroads  in  the  winter  with  freights  of  hay  from  the  West; 
of  sitting  in  the  shade  of  a  hickory  tree  waiting  for  ax-helves  to  be 
brought  from  the  North;  of  forfeiting  title  to  mountains  of  iron  by  re- 
fusal to  pay  nominal  taxes,  while  complaining  of  the  tariff  on  the  metal 
of  which  plows  and  hoes  are  fabricated.  If  half  the  area  of  grass  that 
is  punished  so  vigorously  in  cotton-fields  were  allowed  to  grow,  it  would 
shade  the  soil  and  preserve  for  use  its  stores  of  fertility,  feed  domestic 
animals,  save  millions  spent  in  commercial  fertilizers,  furnish  a  restora- 
tive rotation,  and  soon  enable  the  remaining  half  of  the  present  cotton- 
fields  tp  produce  a  full  supply  of  cotton  at  half  the  present  cost.  This 
is  what  is  meant  by  counsels  to  planters  to  abandon  the  present  system; 
it  furnishes  the  only  escape  from  continued  dependence  and  comparative 
poverty;  and  it  is  the  duty  of  this  Department  continually  to  urge  it  in 
utter  disregard  of  the  selfish  but  mistaken  ideas  of  speculators  or  con- 
sumers, who  are  too  short-sighted  to  see  that  it  furnishes  the  only  hoi)e 
for  permanently  abundant  and  regular  supplies  of  cotton.  Speculators 
do  not  desire  this  abundance  and  regularity;  all  honest  manufacturers 
do  desire  both. 

The  spring  of  1873  was  not  deemed  favorable  for  a  heavy  crop.  April 
was  a  cold  month;  much  seed  rotted  in  the  ground.  May  was  very  wet, 
preventing  work,  for  which  the  growing  grasses  (weeds)  created  an  in- 
creased demand.  Our  returns  made  the  crop  at  least  two  weeks  later 
than  usual.  The  State  averages  of  comparative  condition  in  June  ranged 
from  85  in  North  Carolina  to  102  in  Florida.  In  July  the  general  aver- 
ago  of  condition,  compared  with  a  full  crop,  (which  is  rarely  if  ever 
realized,  so  many  are  the  drawbaeks,)  was  about  90.  In  September  the 
only  causes  of  deterioration  were  rains  and  worms,  "the  former  no  more 
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destructive  than  severe  droughts  of  former  years,  the  latter  less  so  than 
in  some  former  visitations.''  Eains  in  June  were  more  general,  and  far 
heavier  than  usual.  There  was  more  in  July  than  in  that  month  of  the 
previous  year,  from  North  Carolina  to  Mississippi  j  and  in  August,  in  some 
locations,  there  was  too  much  moisture  for  the  highest  good  of  the  crop. 
As  compared  with  returns  of  condition  in  1872,  those  of  September  were 
higher  in  Arkansas  and  Tennessee,  and  lower  in  the  remaining  States; 
the  average  of  the  whole  being  somewhat  lower.  The  season  for  ma- 
turing and  picking  was  quite  favorable,  and  the  result  of  the  cotton 
movement  reveals  a  crop  not  quite  so  hea\'y  as  that  of  1872,  in  propor- 
tion to  acreage,  thus  verifying  the  close  accuracy  of  all  repDrts  of 
condition  up  to  October,  while  the  returns  of  probable  yield  in  that 
month  were  too  low,  as  is  apt  to  be  the  case  in  local  estimates  of  total 
quantity  in  harvest  time. 

Other  crops. — For  details  of  other  crops  reference  is  made  to  the 
following  table  of  estimates,  affording  opportunity  for  local  comparison 
with  former  estimates: 

Table  ahoxdng  the  product  of  each  pHncipal  crop  of  the  several  States  named,  the  yield  per 
acre,  the  total  acreage,  the  atjerage  price  in  each  State,  and  the  ralue  of  each  crop  for  1873. 


PrcHlucis. 


MAINE. 

Indian  com bushels 

Wheat do... 

Bye do... 

OatB do... 

Barl  oy do 

Buckwheat do 

Potatoes do 

Tobacco ponnds 

Hay tons. 


Total. 


DEW   IIAMreillBK. 

Indian  com bushels. 

Wheat do..., 

Bye do.... 

Oats do. 


Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds. 

Hay tons . 


Total. 


VEUMONT. 

In^dian  com bushels. 

Wlieat do 

Bye do — 

Oats do.... 

Barley do — 

Buckwheat do 

Potatoes do — 

Tobacco pounds . 

Hay tons. 


Total. 


15 


852,000 
819.000 
26,000 

1,305,000 
410.000 
371,000 

3.907,000 


1,204.200 


1,305,000 

169,000 

40,000 

1,003.000 

77,000 

77.000 

3, 191. 000 

450.000 

723,  bOO 


1, 748. 000 
399,000 
i«0.000 

3, 579. 000 

97.000 

365.000 

5. 088. 000 
350,000 
893,200 


24 

11 

14.5 
21 
16.7 
17.4 
117 


.93 


37.5 
15 

17.2 
3(J  • 
20 
18.7 
150 
1, 28.1 

1.  or. 


31 
16 
16.1 
32.0 
23,8 
20.5 
140 
1,272 
1.10 


35,500 
19,909 
1,793 
62,143 
24,551 
21,322 
25,015 


1, 294,  839 


1,485,072 


II 


O  0 

1-  "^ 


$0  91 
1  90 
1  15 

58 
91 


34,800 

11,267 

2,325 

27,861 

.3,850 

4.117 

21,372 

350 

689,333 


92 

1  88 

1  ^o 

55 

1  00 

75 

4^ 


795,176 


56,387 

24, 937 

3.727 

109,785 

4, 075 

17,  805 

36.  343 

275 

812.000 


^775,390 
416,100 
29,900 
756.900 
373,100 
267,190 
1,558,440 


14, 691, 240 


18, 868, 120 


1,200.600 

317.720 

44,000 

551, 650 

77,000 

57,750 

1.531,080 

67,500 

10,  857,  000 


85 
1  67 
95 
49 
86 
72 
41 
20 
13  38 


1.065.334 


14,704,900 


1,  485.  800 

066,330 

57.000 

1.753.710 

83,420 

202.  HOO 

2, 23H,  720 

70.000 

11.951,016 

IP,  568, 796 
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Table  shoxoing  the  prodmt  of  each  principal  cropy  4*<'«— Ccntinucd. 


Producta 


MASSACIIUSKTrH. 

Indian  com busbcls 

Wheat do.. 

Byo do.. 

Gate do.. 

Barley do. . 

Buckwheat do. . 

Potatoes do.. 

Tobacco poundrt 

Hny tone 


Total. 


BlIODK    ISLAND. 

Indian  corn bnnhols. 

Wheat do.... 

Kye do.... 

Oata do.... 

Barley do — 

Buckwheat do — 

Potatoes do — 

Tobacco ponnda. 

Hny tons. 


Total. 


CONNECTICUT. 

Indixui  com bushels. 

Wheat do... 

Ryo do.... 

Oats do.... 

Barley do 

Buckwheat do — 

Potatoes do — 

Tobacco jwuuds. 

Hay ; tons- 


Total. 


NEW  TonK. 

Indian  corn bushels . 

Wheat do — 

Rye do.... 

OaU do.... 

Barley do — 

Buckwheat do — 

Potatoes do — 

Tobacco pounds. 

Hay tons. 


Total. 


NEW  JERSEY. 

Indian  com busbcls . 

Wheat do..., 

Kyo do. 


Oats do.... 

Barley do — 

Buckwheat do — 

Potatoes do — 

Tobacco pounds . 

Hay ton*. 


397,000 


90.000 
150,000 
30,500 


550,000 
*"76,'566 


1,534,000 
39,700 
323,000 
956.000 
23,000 
104,000 
2.273,000 
8,600,000 
512,600 


17,603.000 
7, 047. 000 
1.853,000 

27,548,000 
5,876.000 
2, 947, 000 

34.925,000 
2,950,000 
4, 199, 800 


Total. 


PENNSYLVAXIA. 

Indian  corn bushels. 

Wheat do — 

Ryo do. 


Oats do.... 

Barley do 

Buckwheat do — 

Potatoes do 

Tobacco pounds 

Hay tons. 


Total. 


10. 442, 000 

1, 948, 000 

485, 000 

2,737,000 

7.200 

288,000 

3, 560, 000 


416,300 


36,929.000 
15, 548,  000 

3.283,000 

31, 229, 000 

398,000 

2,022.000 
10,602,000 
15, 000, 000 

2, 446, 400 


16.2 
31.3 
25.5 


96 


.05 


30 
18 
16 
33 
23.5 
18.2 
97 
1.647 
1.00 


31 

13.5 
14 
31 

21.2 
19.7 
103 
1,000 
1.03 


36 

16.2 

14.1 

26.5 

24 

16.5 

90 


1.03 


a%.i 

14.2 
14.5 
30.2 
20.6 
19.5 
96 
1,186 
1.15 


55 


II 

%^ 

H 

|i 


41,314 
1,631 

14, 470 

19.970 
5.000 
3,205 

19,400 

5.620 

393,  461 


504.  071 


10, 348 


1.234 
4.792 
1, 274 


5,729 
'86,'526' 


103,903 


51,133 

2,205 

20,187 

29,875 

979 

.•5.  714 

33,433 

5.220 

470, 275 


609,021 


570,710 
522,000 
132.357 
888.645 
277,170 
149,594 
841.990 
2.950 
4, 117,  451 


6,902,867 


290,055 
120, 247 
34,397 
103,283 
300 
17,454 
39,555 


4H175 


1.009,466 


1. 052, 108 

1, 094. 929 

228,414 

1, 034, 073 

19,320 

10:J.  693 

110, 437 

12,640 

2,127,304 


5,780,917 

Vvr-— -77;^= 


84 

1  66 

1  04 

59 

1  03 

86 

70 

17 

25  10 


92 


97 

61 

1  15 


61 
'27*50 


94 

1  65 

1  06 

60 

1  10 

98 

8:) 

23 

25  00 


70 

1  60 

86 

43 

1  10 

77 

54 

11 

18  00 


1,214,640 

51,460 

255,840 

393.350 

113,300 

43,000 

1,697,500 

1,394.000 

10,270,930 


15, 433, 010 


373,340 


19,400 
91,500 
37,375 


445,500 
'S,"i03.*756 


2,970,705 


441,060 
65.505 
342.360 
573,600 
25.300 
101.  U20 
H86,590 
978,000 
815,000 


19,230,255 


12, 384.  400 

11,275.200 
1.503.580 

11.845.040 
6,  463. 600 
%  969. 11)0 

13, 459. 500 
324,500 

73, 596, 400 


135, 212. 010 


62 
1  65 
85 
49 
1  10 
96 
67 


24  50 


10,199,350 


24, 310. 5T0 


00 

1  50 

81 

43  . 

1  05 

84 

05 

12.3 

17  80 


22, 157, 400 

23, 322. 000 
2, 650,2.30 

13, 42^,  470 

417.900 

1. 698. 480 

6, 891. 300 

1. 845, 000 

43, 545, 920 


115,965,700 
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Table  showing  the  product  of  each princij>al  crop,  <Jt. — Continued. 


ProcUictB. 


2" 


DELAWABK. 

ludiaucom budiels.'  2,900,000 

TVhcttt do....  5,-^.^,000 

Kye do ;  ll.oon 

Oats do .  307.  (KM) 

'Barley do j  1,  "OO 

Buckwheat do....'  l.joo 

•Potatoe« do — !  ih.%00!) 

Tobacco IK)und8.' 

Hay tous.i  31,000 


2 


10 

11 
n 

10.3 


£.2 


l.w,  7.^0 
5:1, 4.1 1 

1.0/(0 

loi; 


•=  X       ! 


5:i 

87 

<»o 

70 


1,  nc:^,  eoo 
9p7,  .-^o 

0.  570 

i.r»:>o 

e40 
173,100 


3^,  271  '  20  CO 


FOG,  000 


Total. 


MARYLAND. 

Indian  com bushels. 

Wheat do..., 

Byo do — 

Oata do.... 

Barley do.... 

Buckwheat i do — 

Pottttoea do.... 

Tobacco Ijounds . 

Hay tons. 


Total. 


10,451,00 
5, 20->i,  000 
300,  0<K) 
2,7«^8.01H) 
10.  LOO  , 
CO.OIX) 
1,330,000  ' 
19,300,000  I 
1G9,  400  I 


_>- 


ai.4 

1 1.  3 

1-2.  n 

IH.  8 
l:i 
17 
80 

1 


27i.r.:}0  '. 

4K-J,3fi4  i 

4««5,  01)4  ' 

'J4,  7-Jl>  ' 

3.5'J!)  I 
10,  7tW 

t.>-J,000  i 

1G9,400  j 


1  n4 

80 
44 
85 
7.") 
70 
07.7 
10  00 


3, 730,  4.')1 

7, 100,  (>^0 

e,  103,  480 

247,  2:MJ 

1,231,120 

9.010 

4r».  («)a 

D3:>,  200 
1. 4.-*6, 100 
3, 2lri,  600 


Indian  com.. 

Wheat 

Hye 

Oat« 

Barley 

Buckwheat . 
Potatoes. 


.buKhcls.j 
...do.. ..I 
...do..... 

...do ; 

...do.... 

...do.. 

.do 


Tobacco pounds, 

Hay tons. 


19.275,000  , 

0,788,000  I 

405,000  t 

5,397.000  I 

7,000  I 

40,000  I 

1,242,000 

50, 0*^0, 000 

100,000  I 


10 
9/ 

10.: 

17.! 

70 

008 

1 


1,014,474 

771.  7:w 

47,  9:w 

331,104 

378 

17,  743 
8*2.  200 
160,000 


Total. 


.1. 


NOBTIl  C  A  BO  UN  A. 

Indian  com bushels. 

"NVheat do.... 

Rye do 

Oats do — 

Barley do — 

Buckwheat do — 

Potatoes do 

Tobacco jwunds. 

Hay tons. 


Total., 


2, 427, 8ai 


21, 130.  OCO 

2,  795, 000 

307, 000 

3, 14(5. 000 

3,200 

19,500 

780,000 

14,.500.  000 

94,500 


14. 

0. 

8. 
KJ. 
10. 
10. 
04 
501 

1 


20 


1,  488.  028 
4,50.  800 
37.901 

193.  (mm; 

103 

1,  175 

8,  2J»8 

21.  500 

78.  750 


59 
1  45 
78 
44 
70 
70 
71 

00.2 
17  20 


22, 362,  390 


11,372,250 

8,  392. 600 

362,  700 

2,  374,  680 

4,900 

2-»,000 

881.820 

4,600,000 

2, 752, 0.;0 


30, 708, 950 


64 
1  55 

85 
.'kJ 
66 

«;5 

6) 

Oi 

13  (H) 


SOUTH  CAKOUXA. 

Indian  com ..bushels 

"Wlieat do . 

Kyo do — I 

Oats do.... 

Barley do  — ' 

Buckwheat do  — ' 

Potatoes do — ; 

Tobacco pounds 

Hay tons 


',245, 

522, 

45. 

C17. 

6, 


OiK) 
000  j 
000  j 
01)0 
300 


P.  5 
5.5 
7 
14 

20 


.1     2,282,057  I 

I         973.  1.58  I 
94.!M)t>  I 


44.071 
315 


^^^- 

«-_'!_. 

94       ; 

8.  Gm» 

:wo 

2  25 

1,174 

:ah) 

1  m       ! 

72 

000 

8.5           1 

5;JI 

4:io 

2  00 

12, 

000 

1 


Total. 


GEORGIA. 

Indian  com bushels. 

Wheat do 

Byo do — 

Oats do ... . 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds . 

Ilay tons 


Total.. 


S4, 014, 000 

2, 170, 000 

110,000 

4,  800, 000 

8,900 


202.000 

3  A  000 

19.500 


70 
545 
1.10 


i,o:i  I    I  10 
no  1       10 

2i),  303  ,  27  00 


12.3 

7 

6 

1.3.4 
13.2 


78 
1.05 


1, 140, 425  I . 

1, 9.52,  .^.•ivS  I 

310.  8,">7 

i;<.:ui 

X>8, 2(J9 
C74 


I  75 

1  (;4 


1  20 


11,107,  1.".0 


19.691    1-0 

3.  80.<  (f.KI 


3,  0(*!),  (Kf.) 
1»».  6rO 


2,  .5:  to  ,     1   15 

457  I         •,...  • 
18.571      20  .k) 


2:1 1  '-T) 

71.0MI 

.3:»,\  T.'iU 


2. 062. 049 


27.903  (.11 
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Tabic  shomng  the  product  of  euch  j^nncipdl  crop,  <fc— Cv)iitimic(l. 


§ 

ProcUu 

t8. 

^*S 

0 

•t:*c3 

il^ 

0  5 

a 

'i 

a 

g 

-2.-: 

c  a 

2 

^ 

1^ 

C* 

< 

^        > 

e; 

ri.O!{H)A. 

Inilian  com 

Wheat 

bnshols 

do... 

2,112,000 

ia4 

203,07V 

$1  11 

^2, 344.3-20 

Itvc 

do... 

OaU 

^ do... 

ioJ),  GCO 

13 

X},  3t4 

1  02 

111,180 

Barley 

do.... 

Bnckwlieat 4... 

do... 

t 

Potatoert 

do... 



j 

Tobacco 

lioimds 

eo.coo 

COl 

133 

'  33  '" 

26,400 

Hay 

tonji 

Total 

211,594 

2,  481, 900 

MA. 

" 

ALAUA 

'" "  ~ 

"■ 

m.      — 

Indian  coni 

bnRhel. 

21.  751,  000 

14.5 

1, 500, 009 

84 

18, 270, 840 

Wheai 

do.... 

&?4,  mxi 

7.3 

121. 096 

1  70 

1, 502,  800 

Kvo* 

do 

20,000 
f'iJ.  000 

9.4 
15.5 

2, 127 
52,451 

1  ZIS 

78 

31,200 
634  140 

OatA .......v..*. 

.do... 

Barlf  y 

do.... 



Backwlieat 

do.... 

Po'catoes 

do.... 

170.666 

80 

2, 125 

1  20 

204,000 

Tobacco 

iwunds. 

200.000 

727 

275 

15 

30,000 

Hay 

tons. 

17,000 

1.20 

14, 167 

18  50 

314,500 

Total 

1, 692, 310 

20,987,480 

rn. 

MI68ISS 

•  '■'■'■ 

Indian  corn 

buabel. 

18,  543, 000 

1.-).  5 

1, 196, 322 

85 

15,761,550 

Wheat 

do.... 

ISO,  000 

9.6 

19,687 

1  75 

330,750 

Kye 

do.... 

15,000 

10 

1,500 

1  GO 

24,000 

Cats 

do.... 

492,000 

14.4 

34, 166 

86 

423,120 

Barley 

do.... 

Buckwheat 

do.... 

Patatoes 

do.... 

200.000 

87 

2,368 

1  20 

247,966 

Tobacco 

poundB. 

85, 000 

739 

115 

17 

14,450 

Hay 

tons. 

13,000 

1.27 

10,230 

20  25 

263,250 

Total 

1,  204. 394 

17, 064, 320 

^XA. 

LOUISL 

Indian  com 

bnHliels . 

9. 112, 000 

1G.5 

552, 2-12          90 

8,200,800 

Wheat 

do.... 

Kyo 

do.... 

Oat.s 

do.... 

35,000 

1C3 

2,147 

84 

29,400 

Barley 

do.... 

Backwheat 

do.... 

Potatoes..' 

do.... 

66.666 

60 

1,000 

i.  65 

63,000 

Tobacco 

I)oimd.s 

35,000 

777 

45 

18 

0,300 

Hay 

tons. 

13, 100 

1.20 

10, 917 

17  50 

229,250 

Total 

560,351 

8, 528, 750 

s. 

TE-\> 

Indian  com 

bushels. 

23, 743, 000 

19 

1,249,631 

80 

18. 994, 400 

Wheat 

do 

1, 404,  000 

17 

82.588 

1  40 

1, 9(55, 600 

Kyo 

do.... 

50,000 

17 

2,941 

1  10 

55,000 

Oatfl 

do.... 

1, 017, 000 

30 

33,9Ce 

82 

833.940 

Barley 

do... 

57,000 

30 

1,900 

1  04 

59,280 

Buckwheat 

do.... 

Potatoes 

do.... 

3*?,  000 
li^ftiOOO 

PO 

2,755 

i  65 

466.  yoo 

Tobacco 

pounds. 

833 

180 

26.2 

39. 300 

Hay 

tons. 

55,000 

1.50 

36,667 

12  75 

701,250 

Total 

1,410.562  ! 

2:j.  057.  970 

AnK.\XSA8. 



. 

- 

Indian  com 

bushels. 

If),  208, 000 

23.5 

689. 702           80 

12, 9C6. 4C0 

Wheat 

do.... 

-S.'i,  000 

10 

78.500       1  50 

i,n7,5(:o 

Kyo 

do.... 

30,700 

12.8 

3. 101        1  50 

:iO,  550 

Ootft 

do.... 

7sC,000 

23.4 

33, 5S0           10 

550,200 

Barley 

Buckwhe&t        . 

do:... 



.  do 

1 

Potatoes 

do... 

408, 000 

80 

5, 100 

1  00 

408.  000 

Tobacco 

pounds. 

943.  000 

650 

l,4C3 

1.1.2 

143,  G40 

Hay 

tons. 

UbOO 

1.18 

10,  ^47 

16  00 

204, 800 

Total  ...  . 

822,203 



15,  510. 090 
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TaUe  showing  the  jnvduct  <^f  wch  principal  crap,  ^-c- 


■Continued. 


PrcMlucte. 


TEN\-ES6EE. 

IndiAD  com boAheU 

Wheat do... 

Kye do... 

Oate do... 

Barley *. do . .  - 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds 

Hay tons 


Total. 


WEST  VIRGINIA. 

Indian  com bu sbels 

Wheat do... 

Rye do. . . 

Oats do... 

Barley do . . . 

Buckwheat do . . . 

Potatoes , do... 

•Tobacco pounds 

Hay tons 


Total. 


KRXrUCKT. 

Indian  com bushels 

Wheat do... 

Rye :.. 


.do. 


Oats do.. 

Barley do.... 

Buckwheat do 

Potatoes do 

Tobacco pounds. 

Hay tons. 


Total.. 


OHIO. 

Indian  com bushels. 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do. . . . 

Tobacco pounils . 

Hay tons . 


Total.. 


MICHIGAN. 

Indian  com bushels. 

Wheat do... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco IMjunds. 

Hay tons. 


Total. 


IXDUNA. 

Indian  com bushels. 

Wheat do.... 

Rye do 

Oats do 

Barley '. do 

Buckwheat do 

Potatoes do 

Tobacco pounds. 

Hay tons . 


Total.. 


1 


42,G04.000 

7,414.000 

904,000 

5,  (513, 000 

83,000 

74,000 

1,009,000 

23,750.000 

134,500 


10, 004, 000 

8,657, 000 

/  201,000 

2,702,000 

56,000 

59,000 

824,000 

2,967.000 

197,500 


58,  451, 000 

7,225,000 

1. 107. 000 

7,037,000 

218,000 

3,600 

1,737,000 

159^  000. 000 

337.900 


88, 432, 000 

18, 567, 000 

401,000 

23, 09a  000 

1, 576, 000 

191,000 

6. 045, 000 

32.500.000 

1,903,000 


14, 099, 000 

14. 214, 000 

218,000 

8,878,000 

515,000 

378.000 

6, 910, 000 


1, 018, 500 


67, 840, 000 
20,832.000 

397,000 
11, 400, 000 

568,000 

139,000 
2,520,000 
15,600,000 

893,300 


^t 


23,5 
-    7.2 
9 
20.6 
19.2 
10.5 
75 
075 
1.25 


29 

a6 

12.8 
27 
24 
17.1 
70 
775 
1.10 


29.5 

9 

R5 
24 
20 
15.3 
55 
734 

1.23 


^6. 
^2 


1,  B93, 511 

l,0i>9,'«.'»2 

22.  GOV 

272,  470 

4,323 

7,047 

13, 453 

35,185 

107,(300 


3, 385, 984 


344,965 

276,771 

20. 390 

102,296 

2,333 

3,450 

11, 771 

3,828 

179, 545 


945.349 


si 


$0  .w, 
1  3:j 

S»0 
41 

85 

<*:. 

DC 
15  50 


$24.  710,  320 

V,  tf€0, 620 

lb3,600 

2, 301, 330 

70.550 

70,300 

665,940 

1, 425, 000 

2, 084. 750 


54 
1  43 

84 
3.S 
92 
81 
70 
09.: 
14  00 


41,  372,  410 

.\  402, 160 

3. 799, 510 

i?9, 240 

1, 0<^,  560 

51, 520 

47,790 

576.  &0O 

275. 931 

2, 765, 000 


14,187,511 


1,991,390 

44 

802,777 

1  21 

130,235 

77 

293,208 

36 

10,900 

1  00 

QXi 

86 

31,582 

C2 

207,000 

07.2 

274,  715 

13  00 

25,  718, 440 

8,  749, 250 

852,  390 

2,  533, 320 

218.000 

3,096 

1,076,940 

10, 944,  000 

4, 392,  706 


35 
12 
11 

27 

21.8 
11.4 
•  85 
,181 
1.05 


3,  732, 042  , 


54,  481, 136 


2,  520,  343 

42 

1,  547,  250 

1.31 

36,454 

75 

855, 185 

:j5 

72,293 

98 

16, 754 

99 

71,117 

88 

27.  500 

0.5.  5 

1,812,381 

14  61 

0,965,277  1 1       100,485,761 


31 

12.2 

13.5 

30.2 

18 

14.3 

75 


1.15 


25.6 
11.2 
14.2 
20 
22.  B 
12.1 
56 
800 
1.25 


454,800 

47  " 

1, 165, 08^2 

1  35 

16, 148 

72 

293.973 

34 

28.611 

91 

26,433 

78 

92,133 

76 

885,  C52 

14  00    1 

14,259,000 


2,962.838  ; 


49, 2C5.  000 


2,  650,  000 

1,  860, 000 

27,958 

570,000 

25,  585 

11.4t<7 

45,000 

19,500 

714,640 


40 

1  '2-.i 

•Jl 

1  ()(> 

8H 

}.', 

06 

11  50 

27, 136, 000 

25,415.040 

281,  870 

3, 648. 000 

COa,  080 

122, 320 

2,142,000 

936.  000 

10, 272. 950 


5.924,170  |. 


70, 556. 260 
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Tahle  ehoicing  the  product  of  each  princijpal  crop,  ^c— Continued. 


Prodnctfl. 

1 

1 

.9 

ll 

1 

f 

^ 

|1 

1 

3 

o 

^ 

^ 

^ 

^ 

H 

ILUNOIS. 

Indian  com 

bushels. 

143,  C34, 000 

21 

6.839,714 

10  32 

$45, 962. 880 

Wheat 

do 

28, 417, 000 
2. 076, 000 

13  5 

2, 104, 96:} 
134,064 

1  10 

31,258,700 
1, 205, 240 

Rye, 

do.... 

15.5 

58 

Oata 

do.... 

35,300,000 

30 

1. 178, 006 

28 

9,900,800 

Barley 

do.-.. 

2,280.000 

23 

99,130 

95 

2, 166,  OOO 

Buckwheat 

do.... 

90,000 

a5 

10,588 

99 

89,100 

Potatoes 

do.... 

5,510,000 

40 

137.750 

1  12 

6,171,200 

Tobacco , 

pounds. 

7, 575, 000 

850 

8,911 

09 

681,750 

Hay ) 

tons. 

2,350,000 

1.25 

1,880.000 

8  75 

20, 562, 500 

Total 



12, 393,  786 

117, 998, 170 

CSDf. 

WI8C0! 





Indian  corn : 

bushels. 

16, 308. 000 

30 

543,600 

44 

7, 175. 590 

Wheat 

do.... 

26,322.000 

16.5 

1.595,973 

97 

25,532.340 

Bye 

do.... 

1.240.000 

15.7 

78,981 

62 

768,800 

Oats. 

do.... 

18,662,000 

35 

538,914 

33 

6.224.480 

Barley 

do.... 

1,  515, 0*)0 

2G.6 

56.955 

1  08 

1,636.900 
265.880 

Bnckwheat 

'. do.... 

289,000 

11 

20,273 

92 

Potatoes 

do.... 

4,9€4.000 

71 

69,915 

80 

3,971,200 

Tobacco 

pounds. 

3. 750, 000 

1.050 

3.571 

06 

935.000 

Hay 

tons. 

1,370.000 

1.30 

1,053,846 

950 

13,015,000 

•   Total 

3,907,328 

58, 814. 400 

OTA. 

mxavB 

...    , ,  . 

' 

.... 

Indian  com 

bushels. 

7, 189,  COO 

31.5 

228,222 

41 

2,947.490 

Wheat 

do.... 

28,050,000 

18.3 

1,533,115 

80 

22,444,600 

Bye 

do.... 

IGO.OOO 

20.2 

7.919 

51 

61.600 

Oata 

do.... 

13. 100, 000 

30.1 

362,485 

33 

4,323,000 

Barley 

do.... 

1,060.000 

26.6 

39.863 

77 

816.900 

Buckwheat 

do.... 

45,000 

12.7 

3.548 

82 

36,000 

PoUtoes 

do.... 

3,900,000 

99 

29,293 

63 

1.887,000 

Tobacco 

pounds. 

tons. 

Hay 

843,  ioo 

1.38 

610, 942 

5  60 

4,721.360 

Total 

2,815,387 

37, 198, 350 

k. 

lOWJ 

■ 

Indian  com 

bushels. 

105,200,000 

29 

3,627,586 

31 

32,612,000 

Wheat 

do.... 

34,600,000 

13 

2, 661, 538 

79 

27,  334, 000 

Bye 

do.... 

517,000 

18 

98,722 

48 

948.160 

Oata 

do.... 

21, 130. 000 

33 

640,303 

27 

5, 705, 100 

Barley 

do.... 

4,500.000 

19 

236.842 

73 

3,285.000 

Buckwheat 

do.... 

85.000 

10.5 

8,095 

95 

80,750 

Potatoes 

do.-.. 

.  3, 315, 000 

44 

75, 341 

88 

9, 917, 800 

Tobacco 

pounds. 

• 

Hay 

tons. 

1, 747, 900 

1.25 

1.397,760 

6  25 

10, 990, 000 

Total 

8.676.187 

83, 102, 210 

IRL 

inssoi 

Indian  com 

bushehi. 

70,846,000 

S3. 5 

3. 014. 723 

38 

26, 921, 480 

Wheat 

do.... 

11, 9S7, 000 

12.8 

931. 797 

1  13 

13.477,510 

Bye 

do.-.. 

446.000 

14.5 

30,758 

64 

285,440 

Oata 

do.... 

15.670.000 

28 

559, 643 

30 

4, 701, 000 

Barley 

do.... 

906.000 

21 

12.667 

86 

228,760 

Buckwheat. 

do.... 

96,000 

12.5 

2,080 

77 

20.090 

Potatoes 

do.... 

1,839.000 

38 

48,395 

87 

1,599,930 

Tobacco 

pounds. 

13,200.000 

800 

16,500 

08.8 

1.161.600 

Hay 

tons. 

601,000 

1.25 

480.800 

950 

5.709,500 

'          Total 

5.097.363 

54. 105. 240 

IS. 

... 

KAXS. 

' 

Indian  com 

bushels. 

47,000.000 

39.1 

1.203,046 

31 

14.570,000 

Wheat 

do.... 

4.330.000 

14 

309.286 

1  00 

4,330,000 

Byo 

do.... 

310,000 

11 

28,181 

56 

173, 600 

Oats 

do..-. 

9.360,000 

33 

283,636 

23 

2, 152. 800 

Buclfcrheat . . . ... . . .  -  - 

do..-. 

515.000 

27.5 

18, 727 

70 

360,500 

do.... 

90,000 

12.5 

7,200 

80 

72,000 

Potatoes 

do-... 

3,000.000 

100 

30,000 

94 

9,820.000 

Tobacco 

pounds. 

220.000 

Oil 

360 

10 

22.000 

Hay 

tons. 

977,000 

1.50 

051,  333 

3  90 

3, 810, 300 

Total..      . 

2,530,769 

28, 311, 200 

,1          -r; J=c 
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Table  shovcing  the  product  of  eadi  pnncijyal  crop^  <fc — Continued. 


Prodncta. 


NEBRASKA. 

Indian  com bushels 

"Wlieat do . . . 

Ityo do... 

Oats do... 

Itorley do. . . 

Bnckwheat do 

Potatoes do 

Tobacco pounds 

Hay ton* , 


Total. 


CAUFORXIA. 

Indian  com boAliols. 

Wheat do.... 

Ryo do 

Oatft do.... 

Barley do 

Bnckwheat do 

Potatoes do 

Tobacco pounds. 

Hay tons. 


Total. 


OREGON. 

Indian  com bushels. 

Wheat do.... 

Bye do.... 

Oats do...- 

Barley do 

Buckwheat do...-. 

Potatoes do.... 

Tobacco pounds. 

Hay tons 


Total. 


NEVADA. 

Indian  com bushels 

Wheat do..., 

Eye do... 

t)ats do — 

Barley : do — 

Buckwheat do 

Potatoes do — 

Tobacco pounds 

Hay tons 


7,000,000 

a,  584, 000 

30,000 

2.400.000 

355,000 

2,600 

363,000 


198.400 


1.540,000 
21, 504, 000 
46,000 
2,182.000 
10. 213,  991 
20,000 
2,800,000 


713,000 


94,000 

3, 127, 000 

4.300 

2, 416, 000 

364,000 

eoo 

723,000 


103,600 


12,000 
345,000 


Total. 


75,000 
430,000 


175,000 
'"55*666' 


TlIK  TKRRITORlKfl.  j 

Indian  com bushels,  j 

Wheat do.... 

Ryo do... 

OaU do....! 

Barley do  — 

Buckwheat do. . .  ' 

Potatoes do . . . 

Tobacco lK)unds 

Hay tons. 

Total 


1, 242, 000 

2,340,000 

15,000 

1,  426. 000 

414,000 


875,000 


152,400 


35 

15.5 

IG 

30 

30 

14.5 

28 


_ 

o 

«  3 
5^ 

i 

.3  . 

u  o 

II 

1 
1 

t» 

H 

1.40 


41 

i:j.5 
20 
30 
26.5 
23.5 
110 


1.37 


30 
19 
25 

37.5 
28 
20.3 
130 


1.40 


30 

20 


33 

28 


110 

"i.'so 


28.5 

23 

23.5 

3.5.1 

32 


120 


1.40 


200.000 
231, 226 
1.875 
80,000 
11,833 
179 
13.678 


141,714 


680,505 


37,561 

1,592,889 

2,300 

72,733 

385,4.33 

851 

25,451 


520, 438 


2, 637,  659 


3,133 

164, 579 

172 

64, 427 

13,000 

39 

5,561 


74,000 


400 
17,250 


2.273 
15,000 


1,591 


^  28 
75 
53 
20 
82 
67 
98 


f  1,  900, 000 

2, 6t^8. 000 

15,900 

624,000 

291,100 

1,  742 

375.340 


'•4.'56'Y 


892,800 


73 
1  32 

90 

84 

85 

1  20 


6, 848,  882 


1.124,200 
28,385,280 

41,400 
1,832,880 
8, 681, 892 

24,000 
2,380,000 


16  50  1 


11, 764, 500 

A 


60  i 
90  I 
82  i 
42  I 
52  ! 
1  20  1 
56  I 


54, 234, 152 


56,400 

2, 814, 300 

3,526 

1,  014, 720 

189,280 

960 

404,880 


1,087,600 


1  CO  I 
1  75 


5.571,806 


19,200 
603,750 


1  00 
1  65 


75,000 
693,000 


J. 


2  20  j 

20  66' 


385,000 

*i,*i66.'666 


78,822 


43, 579 

101. 739 

638 

40,  627 

12,937 


7,292 
*  108,' 857' 
315,  069 


2,875,950 


71 
'i3'66 


1.204,740 

2,293,200 

13,500 

998,200 

331,200 


621, 250 
'i,'98i,266 
7, 443, 299 
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A  general  SHmmai'i/,  ahowbvj  the  estimated  qnantiticSf  number  of  flci*#5,  and  aggregate  value 
of  the  imncipal  crops  of  the  farm  in  1873. 


Products. 

No.  of  bushels. 

No.  of  acres. 

Value. 

Iiidiiui  com 

Wheat 

1 

bushels. 

do    . 

932, 274. 000 
2ftl,254,700 

15, 142, 000 
270, 340,  000 

32, 044,  491 

7, 837,  700 

lOG.  089, 000 

39, 197, 148 
22,171,070 
1, 150, 355 
9,  751.  700 
1,387,106 
454. 152 
1, 295, 139 

f  447, 18:j,  020 

3-23, 594. 805 

11,548,126 

101,175,750 

29, 333,  529 

0,  382. 043 

74, 774, 890 

Kye 

Oats 

Bailey 

Buckwheat 

Potatoes 

do.... 

do.... 

do.... 

Total 

1, 644, 981, 691 

75, 407, 276 

480.878 
21,  894, 084 
9,350,000 

903,  992, 163 

pounds. 

tOUH. 

bales. 

Tobacco 

Hay 

Cotton 

372,  810.  000 

25,  085, 100 

4,  200,  000 

30. 805, 972 
339,  895, 486 
312,  480, 000 

Total 

107,  132, 233 

1, 077. 233,  621 

Table  shoicing  the  average  yield  and  cash  value  per  acre,  and  jyriee  2>cr  buaacl,  pounds  or  ton, 
of  farm  products  for  the  year  1873. 


Products. 


Tudian  com. 

Wheat 

liyo 

(MU 

Barley 


^ 

H 

bb^ 

gS 

C''   S« 

> 

< 

bush. 

23.8— 

..do.. 

12.7— 

..do.. 

13.1+ 

..do.. 

27.7+ 

..do.. 

23.1  + 

o 

®         [ 

a    . 

=5        ; 

5.3 

>  i   j 

sl 

g,f   I 

n 

ift  1 

< 

<      i 

eO  48    — 

$11  41  1 

1  15    + 

14  59  1 

76.2  + 

10  04  , 

37.4  + 

10  37  ! 

91.5  + 

21  15 

Products. 


Buck^rhcat buRh . 

Potatoes do .  / 

Tobacco lbs. 

Hay ,....ton8. 

Cotton lbs 


k.2 


17.2  +  eo  81.4  + 
61.9  +1      70.5— 

775  +1  8.3— 
1. 14+    13  55 

208. 9  —         10 


$14  05 
57  T3 
C4  19 
15  52 
33  42 


Table  showing  the  average  cash  value  of  farm  products  per  acre  for  the  year  1873. 


States. 


Cora.     Wheat.    Rye.       Oats.     Barley.   ^{J^;     ^"JJ*    Tobacco.   Hay 


Maine 

New  Hampshire . 

Vermont 

Massachusetts . . 
llhodo  Island — 

Connecticut 

Now  York 

Now  Jersey 

Pennsylvania 

Delaware , 

Maryland 

Vir^jinia 

North  ('ai*olina.. 
South  Carolina. . 

(Jeorj^ia , 

Florida 

Alabama 

Mi8.Missippi 

Louisiana 

Texas 

i^rkansas 

Tecne.sMeo 

West  Vir;;ima.. 

Kentuckv 

Ohio....: 

Michigan 

Indiana 

IllinoiM 

Wisconsin 

Minnesota 

Iowa 

Missouri 

K;insa.M 

Xobraska 

rjvlitoniia 

Oregon 

X«;vad:v 

The  Tcriitoiies . 


|i21 
3-1 
26 
29 
26 
28 
21 
22 
21 
10 
14 
11 
9 
8 
10 
11 
12 
13 
14 
15 
18 
13 
15 
12 
14 
14 
10 
6 
13 
12 
8 
8 

12 
9 
23 
18 
48 
27 


$20  90 
28  20 
26  72 
31  54 


29  70 
21  60 
23  T.l 
21  30 
18  48 
17  40 
10  87 
9  01 
12  37 
12  25 


12  41 

16  80 


23  80 
15  00 
9  57 
13  T.1 
10  89 

15  72 

16  47 

13  66 

14  83 

16  00 
14  64 

10  27 
14  46 

11  00 
11  62 

17  82 
17  10 
35  00 
22  54 


$16  67 
18  92 
15  29 
17  68 

15  71 

16  90 
12  04 
11  98 
11  74 

9  57 

10  00 
7  56 
6  6S 

11  20 
9  81 


14  G6 
16  00 


18  70 

19  20 
8  10 

10  75 
6  54 

8  25 

9  72 
10  OS 

8  99 

9  73 
10  liO 

8  64 

9  28 
6  16 
8  48 

18  00 

20  50 


21  15 


$12  18 
19  80 

15  97 
19  65 
19  09 
19  20 
13  33 
12  98 

12  98 
8  88 

8  27 

7  17 

9  13 

11  90 
10  05 

13  26 

12  09 

12  38 

13  60 

24  60 

16  38 

8  44 
10  »♦ 

8  6i 

9  45 

10  27 

6  40 
8  40 

11  55 
11  91 

8  91 
8  40 

7  51 
7  fO 

25  20 
15  -.5 
3:1  (.0 
24  57 


$15  20 
20  00 

20  47 

22  66 
29  32 

25  85 

23  32 

26  40 

21  63 
15  30 
15  30 
12  95 
10  95 
40  00 
15  84 


31  20 


10  32 
22  08 

20  00 

21  36 
16  3d 
2:1  5.3 

21  85 
28  73 
20  48 

13  87 

18  06 

19  25 

24  (M) 

22  52 

14  5.) 
46  90 

25  60 


$12  53 
14  02 
14  76 
13  41 


17  83 
15  17 

15  84 

16  38 
16  10 
12  75 
12  53 
10  79 


9  97 
l\  85 
13  16 
11  28 
11  15 
10  65 

8  41 
10  12 
10  41 

9  97 
9  62 

10  00 

9  71 

2:  29 

24  3J 


$60  84 
72  00 

61  60 
87  .50 
77  76 
80  51 

55  62 
60  30 

62  40 
75  66 

56  00 
49  70 
64  86 
77  00 
89  70 


96  09 
104  4{» 
63  00 
148  50 
80  00 
49  .50 
49  00 
34  10 
74  80 
.'>7  00 
47  CO 
44  80 
56  80 
62  37 
33  72 
33  06 
94  00 
27  44 
93  50 
72  80 
242  00 
85  20 


$192  75 
254  40 
248  03 


378  81 
110  00 


145  88 


67  5:1 
55  93 

53  19 

54  50 
155  25 
198  33 
109  05 
125  03 
139  86 
213  24 

98  80 
40  50 
72  07 
52  85 
64  95 


$11  34 
15  75 

14  72 
26  10 

26  12 

27  25 

18  36 
25  23 

20  47 

21  06 

19  00 
17  20 

15  60 
29  70 
21  52 


48  00 
76  50 
03  00 


70  40 
61  10 


22  20 

25  72 

21  00 
19  12 

18  88 

19  37 
15  40 
15  99 

15  34 

16  10 
14  37 

10  94 
12  35 

7  73 
7  81 

11  87 

5  85 

6  30 

22  60 
14  70 

26  00 
18  20 
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•           loial  average  cash  value  pa'  acre. 

Statc& 

: 

States. 

1 

o 
a 

5  2 

It 

< 

Maine 

$12  70 

Tcxn.s .'' 

$16  35 

New  Hftmnsliiro 

18  4d 
17  43 

Arkanaii^ 

IS  WJ 

Vermont 

Xciiiics.sce      

12  22 

Massachusctta 

30  CI 
2S  50 

31  57 
1!>  iO 
21  08 
20  OG 
13  71 

1  AVcat  Vir"'inia 

15  01 

lUiode  Island 

Kontnck  v 

14  GO 

Connecticut. 

;  <  >!iio 

15  29 

Now  York 

iMichi^nii 

IG  02 

New  Jeraev.  ....  .  ...^ 

In'liaiJii 

11  Dl 

Pennwylvftui?!. -  x - .     ,        ....   . 

9  52 

Delaware...- 

Wiscon.Miu 

14  82 

Idaryland ............     ...    .  .. 

16  70 

12  G7 
10  m 

9  70 

10  r»i 

11  7.3 
1-2  40 

13  49 
15  06 

^iuuc'sota 

13  21 

Virginia 

9  53 

Nortii  Carolina 

1  ^Ussouri 

10  61 

South  Carolina 

1  KciiHiis. . . . . 

11  19 

Georgia 

Nebraska 

Califomiii 

10  GG 

Florida       

20  5G 

Alabama 

Orecron 

17  15 

lUssiasippi 

IXcA^iila 

1  The  Territones 

36  43 

IyOuif>iAnn , -,-,,,.-.,..,-. 

23  53 

COKDITIOX  or  FAKMANIMALS. 


The  condition  of  domestic  animals,  upon  farms,  during  the  year  1873, 
has  on  the  whole  been  favorable.  The  winter  of  1872-'73  was  one  of  un- 
baual  and  protracted  cold,  but  was  dry  and  comparatively  uniform  in 
temperature,  with  few  sudden  changes  and  few  storms  of  rain  and  sleet 
followed  by  freezing  weather.  There  was,  therefore,  less  of  suffering  and 
loss  inflicted  upon  unsheltered  animals  by  winter  storms.  The  severity 
of  the  winter  in  certain  sections  induced  greater  care  and  more  attention 
to  feeding.  Many  stock-keepers,  in  regions  iu  which  winter  care  of  ani- 
mals has  been  extremely  exceptional,  appear  to  have  reached  the  conclu- 
sion of  the  Kansas  correspondent  who  wrote :  ^*  I  have  learned  from  ob- 
servation that  a  cow,  when  well  sheltered  and  watered,  can  bo  kept  on 
less  than  one-half  the  feed  required  when  left  to  the  exposure  of  winter 
storms.''  It  is  certain  that  the  districts  iu  this  country  are  very  limited  in 
which  farmers  can  afford  to  winter  stock  without  any  provision  for  shel- 
tering and  feeding  them  5  in  point  of  literal  fact,  there  arc  no  regions  in 
which  some  such  provision  for  occasional  emergencies  is  not  necessary. 

In  the  Pacific  States  and  in  the  Territories,  Utah  forming  the  most 
prominent  exception,  the  winter  might  be  considered  a  mild  and  pleasant 
one  5  and  in  the  Gulf 'States,  especially  in  Texas,  there  was  a  marked 
exemption  from  storms  of  sleet  and  cold  rains.  In  the  jSorthwest  the 
unprecedented  snow-storm  of  January  7  caused  considerable  loss  among 
unprotected  cattle  and  sheep.  The  great  abundance  and  cheapness  of 
feeding  supplies  was  an  important  factor  in  the  good  condition  which 
was  generally  reported  in  the  Northern  and  Western  States.  It  was 
made  quite  manifest  by  the  spring  returns  of  condition  that  flocks  and 
herds  comfortably  sheltered  and  sufficiently  fed  will  pass  through  the 
winter  in  thriving  condition.  The  losses  in  decrease  in  flesh  and  reduced 
vitality  by  neglect  of  stock-owners,  could  they  be  computed  in  money, 
would  amount  to  many  millions  of  dollars  annually.  It  is  one  of  the  most 
serious  of  all  the  many  wastes  of  rural  industry.  It  should  be  remem- 
bered that  an  average  depreciation  of  only  1  per  cent,  in  the  aggregate 
value  of  the  farm-stock  of  the  country  amounts  to  $17,000,000. 
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CONDITION  OF  CATTLE  IN  THE  SPRING. 

The  iiuml>cr  of  counties  sending  reports  of  condition  of  stock  is  1,032, 
of  which  238  return  average  condition,  600  above,  and  201  below  an 
average.  In  none  of  the  Kew  England  States  was  there  a  report  ^'  below 
average :"  in  New  York  but  5  counties  of  36  represented  were  thus  char- 
acterkeu ;  none  in  Xew  Jersey^  5  of  41  in  Pennsylvania.  In  theSouthern 
States,  where  the  weather  is  mdder  and  cattle  are  left  in  a  large  degree  to 
shift  for  themselves,  "below  average"  is  the  usual  condition  of  most  herds 
and  flocks  in  the  spring;  yet  the  present  record,  like  the  weather,  is  milder 
than  usual,  a  majority  of  the  returns  expressing  inferior  condition  only  in 
Alabama,  Mississippi,  Louisiana,  Texas,  Arkansas,  and  Tennessee,  while 
in  Virginia,  North  Carolina,  South  Carolina,  Georgia,  and  Florida  the  re- 
turns from  a  majority  of  the  counties  indicated  either  average  or  superior 
condition.  In  West  Virginia  only  one-third  of  the  reports  wore  unfavor- 
able, less  than  half  in  Kentuckj^,  one-sixth  in  Ohio,  one-fifth  in  Indiana, 
only  3  of  51  counties  reported  in  Illinois,  one-seventh  in  Wisconsin,  one- 
eighth  in  Minnesota,  one-eighth  in  Iowa,  one-lifth  in  Missouri,  1  in  33  in 
Kansas,  one-eighth  in  Nebraska,  one-tenth  in  California.  In  Oregon  and 
in  all  the  Territories  but  Utah  all  reports  were  favorable. 

The  great  losses  resulting  from  the  utter  neglect  so  common  in  the 
South,  and  the  inhumanity  of  such  treatment  of  living  creatures  essen- 
tial to  human  comfort,  and  we  may  say  to  human  existence,  is  painfully 
illnstrated  by  such  expressions  as  these :  "  Verj'  poor,  owing  to  intensely 
cold  weather,  want  of  food,  and  shelter."  "The  oldest  inhabitantB  say 
they  never  saw  the  cattle  so  poor  and  weak  as  they  are  now,  and  two- 
tenths  will  be  sure  to  die  this  month.  One  farmer  told  me  ho  had  lost 
twenty-four  out  of  forty  head.''  "  They  are  dying  from  emaciation  in  large 
numbers."  "  Many  have  died  from  exposure  and  insufficient  food.''  "A 
severe  storm  of  sleet  in  the  latter  part  of  January  [in  Texas]  killed  an 
immense  number  of  cattle."  "  Fully  50  per  cent,  have  died  this  winter 
from  the  extreme  severity  of  the  weather  and  lack  of  grass  to  keep  stock 
in  living  order,  the  range  having  given  out."  *'  If  they  survive,  well 
and  go^ ;  if  not,  their  owners  go  and  skin  them  and  sell  the  hide  for 
nearly  as  much  as  the  animal  would  bring  at  present  prices.  Thou- 
sands almost  have  died  during  the  winter,  which  was  very  severe,  and 
those  which  weathered  it  through  are  very  poor  yet."  . 

There  are  increasing  indications  of  a  proper  appreciation  of  the  waste- 
fulness and  inhumanity  of  such  neglect,  as  the  following  extracts  from 
the  correspondence  of  this  section  will  show :  "  Good,  owing  to  much 
better  care  than  formerly.  Our  people  are  providing  good  shelter  for 
stock.  We  find  a  great  saving  in  food  by  doing  so."  "  Our  farmers 
[Virginia]  are  slowly  but  surely  learning  the  importance  of  sheltering 
their  stocK  in  winter."  '*  Farmers  [Texas]  were  better  prepared  to  feed 
theur  stock  than  usual."  "  Have  stood  the  weather  well,  [Tennessee,] 
as  a  general  thing  they  have  been  well  fed." 

CONDITION  OF  SHEEP. 

The  comparatively  dry  winter  and  the  general  cheapness  and  abun- 
dance of  feed  combined  with  the  advanced  price  of  wool  not  only  to 
exempt  sheep  from  exposure,  want,  and  disease,  but  to  keep  them  in  a 
condition  of  unusual  health  and  thrift.  One  correspondent  emphasizes 
the  remark  that  ^^wool  will  not  groxo  on  poor  and  poorly  fed  sheep  ^  our 
wool-growers  have  learned  this,  and  are  practicing  the  more  protitable 
method  of  early  and  continuous  feeding."  Another  observes :  <*  Long 
experience  has  convinced  me  that  little  or  no  disease  ever  troubles  a  lot 
of /a<  sheep."    The  principal  exceptions  to  the  generally  favorable  con- 
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dition  of  sheep  tbrough  the  past  winter  are  found  in  the  Gulf  States, 
North  Carolina,  Tennessee,  Kentucky,  and  West  Virginia.  Of  915 
counties  reporting  comparative  condition,  520  make  returns  above  arver- 
age,  235  average,  and  ICO  below  average.  Only  2  of  40  New  En- 
gland counties  return  inferior  condition,  viz:  Franklin,  Main^,*  and 
Cheshire,  New  Ilampshire ;  in  the  latter  case,  due  to  hay  injured  by  wet 
weather  in  curing.  In  the  Middle  States  only  about  one-twelfth  of  the 
reports  were  unfavorable,  and  a  large  majority  were  above  average.  In 
the  Atlantic  States,  from  Virginia  southward,  the  reports  indicating  bad 
condition  were  less  than  one-fourth  of  the  whole ;  in  the  Gulf  States, 
one-third,  and  about  the  same  proportion  in  Arkansas  and  Tennessee  ; 
in  Kentucky  and  Missouri,  about  one-fourth  ;  and  in  the  States  farther 
north,  where  protection  is  essential,  one-tenth  only  of  the  reports  were 
unfavorable.  Throughout  the  whole  region  from  the  Missouri  to  the 
Pacific  Ocean  the  proportion  of  unfavorable  returns  was  very  small. 

Some  gratifying  indications  are  remarked  in  returns,  relative  both  to 
bettei;  care  and  a  more  judicious  attention  to  improvement''of  breeds 
and  adaptation  to  local  circumstances.  In  Grayson,  Virginia,  sheep 
"wintered  better  than  usual,  owing  to  considerable  progress  in  the  im- 
provement of  breeds  5  there  is  a  marked  contrast  between  the  improve- 
ments of  flocks  now  and  one  or  two  years  ago.''  In  Adair,  Missouri : 
*^  Better  than  usual.  Farmers  are  taking  better  care  of  their  sheep 
than  heretofore.''  In  Grundy,  Illinois:  "Better  than  average,  on 
account  of  the  plenty  and  cheapness  of  corn  and  oats,  and  the  value  of 
wool ;"  in  De  Kalb  they  were  "  better  provided  with  winter-quarters  than 
formerly."  In  Outagamie,  Wisconsin :  "  Look  finely ;  alicays  do  well 
token  wool  brings  a  good  price,'"  In  Polk,  Iowa:  "  Long  experience  has 
convinced  me  that  little  or  no  disease  ever  troubles  a /at  sheep."  In 
Woodson,  Kansas:  '^Much  better  than  usual.  Wool  will  not  grow  on 
poor  and  poorly  fed  alieep,^ 

Among  the  cases  of  loss  from  exposure  and  want  of  feed,  the  fol- 
lowing may  be  named : 

Fauquier,  Va, :  Have  suflfcred  more  than  other  stock,  Lut  where  properly  sheltered 
aud  cared  for  but  few  losses.  McDuffiCy  Ga, :  Very  bad  ;  a  great  many  di  the  sheep 
are  umiblo  to  raise  their  young,  from  the  fact  that  they  arc  too  poor  to  §ivo  nourish- 
ment enough  to  sustain  life.  Wo  have  lost  twice  as  many  ao  in  previous  winters 
within  my  recollection.  Limestone,  Ala. :  Very  poor  ;  winter  the  severest  ever  known. 
About  one-third  of  the  early  lambs  died.  Jtichland,  La. :  Many  have  died  from  expos- 
ure and  insufficient  food.  Navarro,  Tex. :  Better  than  cattle,  but  not  more  than  oue- 
half  of  the  lambs  have  been  saved.  Boone,  W.  Va. :  Not  as  good  as  usual ;  great  loss 
of  lambs.  Trimble,  Ky. :  The  well  provided  for  and  sheltered  look  weU  ;  those  not 
sheltered  and  cared  for  are  poor.  CairoU,  Ky. :  Below  average  ;  have  required  more 
care  and  food  than  usual  owing  to  the  sleet  that  covered  the  grass  entirely  for  several 
weeks.  GeneraUy,  in  this  county,  the  sheep  live  on  the  blue-grass  the  whole  winter 
without  other  f ootl.  Lawrence,  Mo, :  Poor  ;  too  cold  for  them  without  shelter.  Logan ^ 
Ohio. :  Generally  good  ;  cases  of  neglect  of  care  and  feeding  the  exceptions.  Chum- 
paifjn,  Ohio  :  Average ;  when  properly  fed,  above  ;  cold  dry  weather  does  not  aflect 
weU-fed  sheep  unfavorably.  Stanislaus,  Cal. :  Poor,  from  wa^it  of  food  and  shelter 
from  the  cold  winds  and  storms.  San  Vieyo,  Cal. :  Suffered,  and  20  to  25  per  cent,  of 
all  flocks  died  for  want  of  pasture. 

LOSSES  OF   CATTLE  AND  SHEEP. 

But  178  counties  make  return  of  greater  losses  than  usual  5  315  esti- 
mate an  average  proportion,  and  502  indicate  a  reduction  of  the  usual 
percentage  of  loss.  The  whole  number  reporting  was  995.  This  is  a 
favorable  showing.  Only  two  counties  in  New  England  make  the  loss 
greater  than  usual.  In  one  county  in  Pennsylvania  it  is  declared  to  be 
**  less  than  for  the  last  ten  years  ;■'  aud  in  another  (Warren)  "  farmers 
are  learning  that  it  pays  to  feed  and  care  for  their  cattle  and  sheep,  and 

that  it  does  not  pay  to  get  their  stock  nearly  or  quite  through  the  win- 
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,ter  and  tbeu  let  them  die.'^  While  losses  in  the  Sonth  were  generally 
lighter  this  year,  some  counties  report  a  large  increment  of  loss,  and  in 
the  State  of  Texas  losses  were  heavier  in  33  counties  reported,  less  in  8, 
and  average  in  10  counties.  In  some  of  the  counties  losses  were  heavy — 
in  GonzaJes  the  estimate  of  cattle  is  20,000  head — ^from  the  fact  that  the 
range  is  overstocked  and  the  grass  destroyed  ;  ia  Bosque  the  greatest 
mortality  ever  known — at  least  one-half  of  the  cattle — ^for  want  of  water 
and  grass,  in  some  cases  herds  being  obliged  to  feed  five  or  six  miles 
from  water,  nearer  streams  having  dried  up.    - 

A  few  instances  in  different  States  will  illustrate  the  extent  of  loss 
from  mortality  of  farm-stock: 

Maury f  Tmn. :  Much  greater  tlian  any  winter  since  1865.  Half  the  lambs  dropped 
at  this  time  have  died,  and  75  per  cent,  of  the  owes  have  lambed.  Mariinf  Minn. :  Of 
cattle,  average;  about  «ne-tenth  of  the  sheep  were  smothered  in  the  great  storm  in 
January.  Brown,  Minn* :  Four  times  as  many  as  in  previous  winters  lost  in  the  snow- 
storm. Buena  Vist€L  Iowa :  A  large  number  of  cattle  have  been  lost  by  being  caught 
in  corn-fields  in  hard  storms.  Howard,  Iowa :  Of  cattle,  greater ;  quite  a  number  per- 
ished in  the  great  storm  of  Januaiy.  Lincoln,  Kans,:  Last  T^inter  33  per  cent, 
of.  the  cattle  %ed  and  about  3  per  cent,  of  the  sheep ;  this  year  no  cattle,  and 
not  half  of  1  per  cent,  of  sheep.  Woodson,  Kans, :  Of  cattle  oO  per  cent,  less ;  of 
sheep  40  per  cent,  less :  early  dropped  lambs  (which  ought  to  be  avoided)  constitute 
the  principal  loss  of  tlm  spring.  Tooele,  Utah:  One  hun£ed  x>er  cent,  greater ;  all  the 
ea»ly  lambs  died,  also  most  of  the  oldest  ewes ;  the  cattle  did  not  fare  better ;  several 
made  high  wages  by  skinning  dead  cattle  on  the  range. 

DISEASES  OF  FABM-ANIMALS. 

The  diseases  of  farm-animals  in  1873  were  of  the  usual  character  and 
not  attended  with  extraordinary  mortality,  the  most  noticeable  excep- 
tion being  influenza  among  horses,  or  epizooty,  which  commenced  its 
manifestations  in  the  latter  part  of  1872,  and  continued  in  the  more 
western  States  and  Territories  into  1873. 

Horse  diseases. — ^The  result  of  an  investigation  made  of  the  horse  influ- 
enza in  the  spring  of  1873  was  published  in  the  monthly,  from  which  the 
following  extract,  showing  the  local  dates  of  flrst  appearance,  rate  of 
progress  westward,  and  time  of  continuance,  is  made  for  the  purpose  of 
ftiture  reference : 

It  first  attracted  general  notice,  through  the  newspapers,  about  the  last  of  September, 
and  was  represented  as  haying  invaded  the  United  States  from  Canada,  where  it  had 
prevailed  for  some  time  previous.  Our  reports,  however,  show  an  earlier  date  of  attack 
at  isolated  points  in  this  country.  The  earliest  visitation— about  the  last  of  August — 
appears  to  nave  been  in  Mercer  County,  on  the  western  border  of  Pennsylvanxa,  the 
third  county  in  southward  succession  irom  Lake  Erie.  It  appeared  a  httle  lifter — 
September  1— in  Hillsborough  and  Merrimack,  two  of  the  most  southern  counties  of 
New  Hampshire.  Our  correspondent  in  Forsyth,  one  of  the  mountainous  counties  of 
North  Carolina,  assigns  September  5  as  the  date  of  its  outbreak  in  that  locality.  About 
the  middle  of  September  it  was  noticed  simultaneously  in  Cape  Mav  and  Hunterdon 
Counties,  New  Jorsev ;  Northampton  and  McKcan  Counties,  Pennsylvania ;  Cecil  and 
Talbot  Counties  on  the  east&m  shore  of  Maryland ;  Madison,  Greenville,  Rappahannock 
and  Prince  George  Counties,  Virginia ;  Moultrie  County,  Hlinois ;  Breckinridge  County, 
Kentucky,  and  Mineral  Coimty,  West  Virginia.  Cape  May  is  the  most  southerly 
county  in  New  Jersey ;  it  is  remarkable,  in  this  connection,  that  the  disease  was  not 
notic^  in  Atlantic,  the  next  county  to  the  north,  till  December  1.  Its  general  progre^ 
was  southward  and  westward,  yet  not  without  some  vagaries  of  movement.  In  Ohio, 
for  instance,  it  api)eared  about  October  1 ;  in  Geauga,  in  the  extreme  northeast,  and 
in  Hamiltvm,  in  the  extreme  southwest,  while  in  the  mtgority  of  the  counties  of  the 
State  its  advent  is  reported  as  late  in  November,  and  in  one— WiUiams,  in  the  extreme 
northwest— «o  late  as  December  20.  In  the  other  States  north  of  the  Ohio  River  its 
first  symptoms  were  variously  noted  from  the  middle  of  October  till  Christmas.  West 
of  the  Mississippi  it  appeared  to  radiate  about  equaUy  in  different  directions.  At  our 
latest  advices  it  had  just  appeared  in  Lewis  and  Clarke  County,  Montana,  and  in  Ada 
County,  Idaho ;  in  both  localities  its  introduction  was  charged  upon  overland  stage 
companies.  It  appeared  in  El  Paso  County,  Colorado,  as  early  as  December  1 ;  but 
Conejos,  Huerfano,  Douglas,  and  Wold  report  its  appearance  in  the  earlier  part  of 
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January.  Still  lator  it  appeared  in  Santa  F6  County,  Now  Mexico,  and  in  Sevier, 
Weber,  Tooele,  Rich,  San  Bete,  Cache,  and  Davis  Counties^  Utah.  Its  presence  was 
felt  in  Pliunas  County,  California,  as  early  as  December  1 ;  in  Alameda,  December  15 ; 
Santa  Clara,  January  31 ;  San  Joaquin,  February  14 ;  Alpine,  March  5 ;  Los  Ajageles, 
March  18.  It  was  expected  in  other  counties  in  Califomia,  Oregon,  and  Washington, 
buir'in  the  latter  it  had  not  appeared. 

The  average  dates  of  the  first  appearance  of  the  disease  in  each  of  the  States  wqi-o 
as  follows :  Maine,  October  t^;  Kew  Hempshire,  October  20;  Vermont,  October  18; 
Massachusetts,  November  7 ;  Rhode  Island,  November  1 ;  Connecticut,  October  29 ; 
New  York,  October  19 ;  New  Jersey,  October  20 ;  Pennsylvania,  October  24 ;  Delawaip, 
October  2« ;  Maryland,  October  22 :  Virginia,  November  5 ;  North  Carolina,  November 
17;  South  Carolina,  November  19]  Georgia,  November  23;  Florida,  November  17; 
Alabama,  December  1;   Mississippi,  November  28;  Louisiana,  December  5;  Texas, 


cember3;  Iowa,  November  28;  Missouri,  December  7;  Kansas,  December  10;  Nebraska, 
December  14. 

The  average  continuance  of  the  disease  in  individual  cases  varied  considerablj%  the 
extreme  ran^e  beinc  between  five  days  and  forty-five  days,  the  minimum  being  in  Frank- 
lin County,  N'orth  Carolina.  The  averages  were  somewhat  greater  east  of  the  Alle- 
ghany Mountains.  In  Maine,  the  county  averages  ranged  from  10  to  25  days,  the  State 
average  being  16.  New  Hampshire  reports  a  longer  continuance  of  tiie  disease,  the  coun- 
ties ranging  from  21  to  42  days,  and  the  State  averaging  35.  In  the  other  New  England 
States  the  period  was  shorter;  Vermont  averaging  20 ;  Massachusetts  20;  Coimecticut 
23.     In  the  Middle  States  the  county  averages  ranged  from  9  te  42  days,  the  shortest 

Seriod  being  reported  in  Cattaraugus,  New  York.  The  State  of  New  York  averaged  20 
ays ;  New  Jersey.  25 ;  Pennsylvania,  23.  The  Atlantic  Coast  States  varied^,  between 
5  aays  (in  Franklin  County,  North  Carolina)  and  42  days.  The  State  averages  were 
as  follows:  Maryland, 26  days ;  Virginia, ^1 ;  North  Carolina,  21 ;  South  Carolina,  26 : 
Georgia,  21.  The  Gulf  States  varied  between  8  days  and  42  days,  tlie  shorter  poiioa 
being  reported  in  Lauderdale  and  Limestone  Counties,  Alabama.  Florida  averaged 
19  days ;  Alabama,  20 ;  Mississippi,  21 :  Louisiana,  22 ;  Texas,  21.  The  inland  South- 
em  States  ranged  from  10  to  45  days,  tlie  minimum  being  in  Pocahontas  County,  West 
Virginia,  and  the  maximum  in  Davies  County,  Kentucky.  Arkansas  areraged  19 
days  ;  Tennessee,  21 ;  West  Virginia,  18 ;  Kentucky,  20.  NorbL  of  the  Ohio  River  tho 
county  averages  ranged  from  10  te  42  days.  Ohio  averaged  20  daysj  Michigan,  23: 
Indiana,  23 ;  Illinois,  23 ;  Wisconsin,  22.  West  of  the  Mississippi  the  disease  prevailed 
from  10  to  35  days ;  Minnesota  averaged  24  days ;  Iowa,  23 ;  Missouri,  19 ;  Kansaa, 
21 ;  Nebraska,  22.  The  reports  from  the  Territeries  were  too  few  for  a  reliable  average. 
In  Califomia  one  county,  San  Joaquin,  averaged  12  days. 

The  pathology  and  treatment  of  the  disease  were  fully  treated  by 
Professor  Law  in  the  last  annual  report  of  the  Department,  but  tho 
statistics  of  mortality  may  be  properly  given  here: 

The  fatality  was  small  considering  the  large  number  of  animals  affected  by  tho 
disease.  In  Maine  five  counties  report  losses  ranging  from  1  to  6  per  cent,  of  the  ani- 
mals attacked ;  five  others  report  a  few  cases.  In  New  Hampshire,  Vermont,  and 
Connecticut  no  county  lost  over  2^  per  cent.  In  Massachusetts  and  Rhode  Island  tho 
loss  in  one  county  of  each  reached  10  per  cent.  The  maximum  in  New  York  and 
New  Jersey  was  5  per  cent. ;  in  Pennsylvania,  3  per  cent. :  in  Marj'land,  3  per  cent. ; 
Virginia,  6i  per  cent,  j  North  Carolina,  1  per  cent. ;  South  Carolina,  2  per  cent. ;  Geor- 
gia, 5  per  cent. ;  Florida,  3  per  cent. ;  Alabama,  2  per  cent. ;  Jfiesissippi,  5  per  cent. ; 
Louisiana,  2  per  cent.;  Texas,  15  per  cent.,  (in  Kaufman  County;)  ArkausaB,  5 per 
cent. ;  Tennessee,  4  per  cent. ;  West  Virginia,  5  per  cent. ;  Kentucky,  4  per  cent. ; 
Ohio,  5  per  cent.;  Michigan,  2  per  cent. ;  Indiana,  2  per  cent.;  Illinois,  5  per  cent.; 
Wisconsin,  1  per  cent.;  SUnnesota, 2^  per  cent.;  Iowa,  3  per  cent.;  Missouri,  1  per 
cent. ;  Kansas,  1  per  cent. ;  Nebraska,  1  per  cent.  The  higher  maxima,  howevor,  gen- 
erally indicate  isolated  cases.  In  West  Virginia,  for  instance,  most  of  the  counties 
reported  1  per  cent,  or  less,  while  in  several  there,  were  no  deaths.  One  conntj^  in 
Florida  (Volusia)  reports  no  cases. 

The  mortality  of  asses  and  mules  was  especially  remarkable  in  i>ortions  of  the 
South  and  West.  In  Navarro  and  Collin  Counties,  Texas,  50  per  cent,  of  the  jacks 
and  jennets  died ;  in  Cherokee,  20  per  cent. ;  in  Limestone  tha  disease  was  very  fatal. 
In  Ma<li6on  County,  Arkansas,  nine-tenths  %f  asses  and  mules  died.  Tennessee  reports 
a  heavy  mortality ;  Hamilton  County,  eight-fourteenths ;  Mauiy,  20  per  cent. ;  Lincoln, 
2.5  per  cent. ;  Kobertson,  50  per  cent. ;  Monroe,  25  per  cent. ;  bavidson,  67  per  cent. ; 
Sumner,  33  per  cent. ;  Giles,  67  per  cent.^  Knox  and  Granger,  all.  A  similar  mortality 
of  the  asinine  tribe  is  reported  m  Christian,  Owsley,  Taylor,  and  Lane  Counties,  Ken- 
tucky.    One  correspondent  thinks  that  the  majority  of  the  jacks  in  Kentucky  and 
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Tennessee  died.  Hardly  a  jack  or  a  jennet  Tvas  left  in  Montgomery  County,  Ohio.  A 
heavy  loss  of  this  class  of  animals  was  also  felt  in  Indiana,  Blinois,  and  Missouri.  In 
Bereral  counties  in  each  of  those  States  the  losses  included  half  the  cases  of  disease, 
and  in  some  cases  half  the  number  of  animals  in  the  county.  In  Shawiieo  County, 
Kansas,  the  only  victims  of  the  malady  were  jacks. 

The  mortalitv  in  horses  was  to  a  large  extent  caused  by  their  being  worked  before 
they  had  entirely  recovered  from  disease.  In  several  counties  it  is  expressly  stated 
that  no  animals  died  except  from  overwork.  Quite  a  number  of  counties  report  no 
deaths  among  their  animals ;  of  this  class  of  counties  there  is  in  Massachusetts,  I ; 
New  York,  2 ;  New  Jersey,  2 ;  Pennsj^lvania,  2 ;  Maryland,  1 ;  Virginia,  13 ;  North 
Carolina,  17 ;  South  Carolina,  2 ;  Georgia,  15 ;  Florida,  2 ;  Alabama,  5 ;  Mississippi,  8 ; 
Louisiana,  4 ;  Texas,  7 ;  Arkansas.  3 ;  Tennessee,  10 ;  West  Virginia,  C ;  Kentucky,  7 ; 
Ohio,  8;  Michigan,  2;  Indiana,  12;  Illinois,  5;  Wisconsin,  6;  Minnesota,  5;  Iowa,  5; 
Missouri,  10 ;  Kansas,  6 ;  Nebraska,  4. 

The  condition  of  animals  after  recovery,  or  at  least  after  the  removal  of  active 
symptoms  of  the  disease,  was  quite  varioos.  In"^  some  counties  it  is  reported  that  the 
general  health  and  spirit  of  the  affected  animals  were  greatly  improved,  a  result  at- 
tributed to  rest,  good  food,  and  extra  care  expended  upon  them.  In  other  cases  they 
were  found  to  be  fully  up  to  their  former  8taiv8  of  flesh  and  strength.  In  others, 
however,  a  deterioration  was  observed, -which  it  was  feared  would,  m  some  animals, 
prove  permanent.  In  many  counties  this  deterioration  is  ascribed  to  neglect,  hard 
usage,  and  prematui*e  working,  but  in  others  it  cannot  thns  be  accounted  for. 

THE  WINTER  OF  1873-^74. 

The  month  of  November  was  unusually  cold  and  stormy  throughout 
the  Northwest,  requiring  early  feeding,  for  which  abundant  provision 
existed,  except  in  limited  areas  affected  by  drought.  In  Texas  unusual 
exemption  from  northers  favored  comparatively  high  condition  of  tarm- 
stock,  obviating  the  suffering  sometimes  resulting  from  exposure,  and 
even  permitting,  in  some  localities,  positive  improvement  during  the 
winter.  On  the  Pacific  coast  the  winter  has  been  one  of  the  severest 
and  most  protracted  ever  known.  The  reported  losses  are  very  heavy, 
amounting  to  nearly  10,000  head  in  HumboldtCounty,  Oal.,  or  one- third  of 
the  entire  stock  of  cattle.  Mendocino  lost  one-fifth,  and  other  counties 
in  large  proportion.  Bast  of  the  Eocky  Mountains  the  weather  was 
milder  than  usual,  feed  was  in  fair  supply,  and  where  there  was  a 
scarcity  of  hay  the  deficiency  was  made  good  by  a  large  provision  of 
rough  forage.  The  humidity  of  the  winter  has  been  unfavorable  to 
exposed  herds.  For  many  years  there  has  not  been  a  season  to  compare 
in  mildness  with  the  present,  throughout  all  the  Southern  States.  Un- 
sheltered and  uncared  for  as  the  stock  in  that  region  is,  there  was  little 
loss  or  depreciation.  Only  a  small  portion  of  the  data  received  indicated 
poor  condition.  The  returns  have  been  equally  favorable  as  to  sheep, 
except  as  to  Washington  Territory,  Oregon,  and  California,  where  the 
losses  were  heavy  for  the  reason  stated  above: 

The  diseases  of  the  latter  part  of  the  year  were  generally  light,  with 
few  unusual  forms,  and  no  wide-spread  fatality.  Many  horses,  afiiictM 
with  the  prevalent  influenza  of  the  previous  winter,  were  left  with 
various  chronic  forms  of  disease,  to  which  they  ultimately  succumbed. 
As  usual,  diseases  among  swine  resulted  in  the  largest  proportion  of  loss. 

PBICES  OF  FARM- ANIMALS. 

Our  record  of  actual  prices  of  domestic  animals,  in  home  markets,  may 
be  relied  upon  as  accurate,  the  average  from  each  State  being  made 
from  a  census  of  a  large  proportion  of  the  stock  of  the  State.  The  State 
valuations,  for  purposes,  of  taxation,  are  utterly  worthless  as  indexes  of 
real  value,  in  no  case  representing  the  cash  vakie,  and  in  no  two  States 
representing  the  same  proportion  of  the  cash  valuation.  The  following 
averages  for  the  whole  country,  for  the  past  ^even  years,  show  the 
course  of  prices,  in  their  increase  in  the  period  immediately  following 
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the  war,  and  their  Bobseqaent  decline,  which  came  Ci^.rlier  to  sheep  than 
to  cattle,  for  well-known  reasons : 


AidmAlfl. 


H0TM4  ............... 

Mnks 

Oxen  «Bd  other  cattle 

MOehoom* 

Sheep 

Hogs 


l?74.    '    1873. 

I 


rn  45 

89  22 

19  15 

27  99 

2  61 

4  36 


f74  36 
95  24 
90  06 
29  63 
2  96 
4  09 


173  37  $7?  51 
94  rt  I  101  55 
19  61  ;  22  rl 
31  *»7  I  37  33 
2  80  2  32 
4  3G         6  19 


,57.. 

1369. 

$81  38 

834  16 

ICO  01 

106  74 

22  54 

25  12 

3^  12 

39  11 

2  ibi 

2  17 

6  99 

626 

1868. 


$75  16 

77  61 

20  86 

36  78 

2  Si 

4  55 


Horses  are  now  ( Jannary  1, 1874)  lower  in  price  than  at  any  period  since 
1868.  Moles  have  been  falling  in  price  since  1869.  Cattle  are  lower  than 
at  any  date  within  a  period  of  seven  years,  being  highest  in  1869,  falling 
considerably  before  Jannary,  1870,  remaining  stationary  for  a  year  or 
more,  bnt  receding  further  in  1872,  then  advancing  in  1873,  bnt  losing  all 
the  advance  during  the  panic  of  the  latter  part  of  this  year.  The  decline 
from  the  maximum  average  amounts  to  about  25  per  cent,  while  the  fall 
in  the  price  of  horses  is  only  17  per  cent,  in  six  years.  The  price  of  sheep 
was  lowest  in  January,  1869,  averaging  $2.17,  at  the  date  of  greatest 
depression  in  sheep  husbandry  and  of  unprecedented  slaughter  for  pelts 
and  tallow,  since  which  date  fhe  rise  has  been  gradual  bat  continuous 
until  the  present  winter,  which  witnesses,  with  almost  all  other  farm- 
products,  a  decline,  which  will  probably  be  only  temporary.  Swine  bear 
the  same  average  as  in  January,  1872,  which  is  6  per  cent,  higher  than 
last  year,  and  the  scarcity  of  com  would  have  carried  the  figure  still 
higher  but  for  the  effect  of  the  monetaiy  rcA-ulsion. 

The  fqllowing  tables  are  compiled  ttom  the  annual  State  averages  of 
prices  of  the  several  kinds  of  farm-stock  as  returned  on  the  1st  day  of 
January  of  the  year  named :    - 

Prices  of  horses. 


SUtes. 


Kaine 

Kew  Bampshiro 

Vennont 

HaaauhiuettA... 
Bhode  IflhuiU... 

Connecticat 

Xew  York 

New  Jenev 

Pennsylvania. . . 

Delaware 

Maryland 

North  iBoTolfaia. . 
Sonth  CarolinA. . 

Gm0A 

Florida 

Alabama 

HiBfliaaippl 

T^niiiianft 

Texas 

Arkflnwafl 

Tennemeo 

West  Virginia.., 

Kentacky 

Ohio 

Michigan 

Tnt^iapfii 

^^ois. 

Wisconsin 

Minnesota , 

Iowa *.. 

Mliwoari 

ICansaH 

Nobraska 

California. 

Oregon. . .  .• 

Nevada 


1874.        l;?73.        1872.        1871.        1670.       1869. 


^34 
89  SI 

85  90 
119  92 
100  45 
103  57 

95  15 
133  06 
99  43 
87  16 
87  03 
75  92 
84  59 
97  51 
95  07 
94  36 
74  60 
87  00 

86  23 
3d  10 

73  12 
77  51 
65  49 
63  24 
79  36 
77  41 

65  35 
03  34 
72  30 
72  58 

66  34 
48  48 
52  91 

74  84 
47  48 
42  64 
^S   10 


$89  61 

87  01 
93  29 

108  26 
100  30 

99  80 
102  58 
127  21 
102  46 

90  41 

88  91 
81  57 
90  13 

100  83 
104  80 
95  99 

92  22 

93  85 
100  79 

37  41 

78  38 

79  88 

66  90 
07  88 

79  76 

80  40 

67  78 
66  31 

77  66 

78  82 
63  85 
51  49 
53  10 
TJ  14 
44  15 
50  73 
47  50 


t79  04 
79  04 

95  oa 

113  33 
91  80 

96  84 
99  04 

129  10 

97  18 

75  82 
91  14 
78  18 

90  54 
94  86 
97  33 
93  52 
87  14 

91  71 
85  38 
33  31 
78  81 
82  TS 
72  32 

69  91 
78  15 
77  80 
06  73 

65  81 

76  19 

70  55 

66  01 
53  14 
58  91 
72  02 

43  59 
47  68 

44  40 


$86  38 
^  29 

97  49 

129  R) 

98  19 
102  85 
102  49 

130  00 
106  92 

89  99 

90  52 
84  93 

90  41 
101  97 
109  15 
121  36 

99  34 
104  22 

91  29 
32  29 
73  98 
84  48 
81  83 
75  05 
79  48 
79  09 

72  33 

70  96 
79  87 
79  13 

71  15 
63  61 

73  15 
83  05 
.•W  26 

54  29 

55  Gti 


$100  94 
83  86 

82  99 

122  60 
98  62 

115  17 
104  13 
134  94 
104  41 

94  04 
92  20 

89  58 
92  74 

117  75 
119  57 

123  38 
107  18 
110  29 

116  48 
37  53 
87  87 

90  41 
78  84 
80  40 

80  99 

83  23 
75  04 
70  94 
83  33 
90  83 

81  01 
64  14 
73  31 

95  29 
36  50 
53  34 
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$130  15 
89  94 
91  78 
130  24 

103  38 
122  00 

104  78 
143  03 
106  86 

99  16 
104  03 
80  60 
91  90 

112  97 
115  12 
108  09 

89  32 

113  96 
119  28 

n   11 

71  64 
93  86 
77  72 
73  &5 
80  85 
88  36 
73  12 
7S  23 
91  00 
91  18 

90  47 
63  97 

72  72 
93  TJ 
52  71 
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States. 

1874. 

1873. 

1872. 

1671. 

1870. 

18C9. 

Maine 

l^ew  IJfiniusliiL*c       .                               ..                     .... 

^OASilGhTlfiCttH                                                                                                      . 

Ithode  Island 

OnTin<^iCllt  -  - r  -        -  ^ -  ^  -  -    r        T 

New  York  

^123  18 
146  65 
127  08 
111  21 
120  44 
103  83 

102  88 
113  32 
113  85 
118  38 

91  35 
106  90 
110  11 

56  87 

89  «9 

90  84 

80  14 
70  81 

81  05 

82  17 
68  31 
76  23 
90  16 
81  00 
73  98 
68  30 
66  83 

103  22 
63  74 
46  84 
65  75 

$130  06 
144  81 
128  32 
115  31 
124  62 
109  30 
112  02 

112  25 

126  59 

127  05 

102  08 

113  81 
121  SO- 
SO  50 
94  88 
93  27 
84  27 

77  98 
82  37 
90  83 
72  58 

78  73 
100  86 

88  73 
72  93 

70  96 
68  07 

103  89 

71  06 
50  49 
65  00 

«119  87 
149  95 
130  21 
113  99 
122  97 

110  42 

111  02 

112  69 
121  99 
125  26 
105  83 

113  74 
116  55 

48  34 
97  36 
95  10 
85  91 
78  40 
83  44 

87  98 
<i8  66 
60  03 

89  9a 

88  39 
74  50 
73  33 
76  52 
97  74 
59  76 
54  49 
56  GO 

<i24  23 

140  00 

132  51 

130  99 

123  80 

108  93 

114  43 

108  25 

31  64 

99  66 

116  90 

127  74 

134  79 

52  30 

93  51 

105  51 

92  08 

82  73 

83  36 

93  08 

74  33 
85  18 

100  95 
104  15 
83  24 
83  43 
92  14 
119  35 
65  64 
50  82 

75  00 

$139  82 
152  87 
130  43 
128  37 
123  18 
114  33 
116  70 

rJBoi 

151  58 
14169 
133  38 
141  30 
140  70 
51  73 
106  57 

112  01 
91  96 
89  31 

86  44 
94  45 
82  25 
85  63 

113  83 
105  53 

89  39 

87  20 
g6  05 

121  78 
60  GO 

$132  98 

New  Jersey 

167  88 

Pennsylvania 

136  08 

Delawai'c 

141  65 

Maryland 

14;{  12 
110  72 

Virginia 

North  CaroUua 

112  77 

Soath  Carolina 

130  12 

Georgia 

145  11 

Florida 

162  32 

Alabama , 

111  25 

Ml^iVippl  .                  

139  38 

Louisiana * 

138  50 

Texas 

48  91 

Arlsanwfl 

88  56 

Tennessee 

110  39 

"West  Virginia 

92  03 

Kentucky 

89*90 

Oldo..... 

89  74 

Michigan ^ 

Indiana ,  ,  , 

98M 
77  69 

93  60 

Wisconsin 

115  75 

V{npc<M>tra ..... 

. 115  71 

Iowa 

100  80 

Missouri 

83  75 

Kansas ........ 

80  81 

Nebraska 

140  91 

rftlifnrnift 

73  98 

Nevada 

' 

Prkes  of  oxen  and  other  cattle. 


States. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts 

Rhode  Island 

Connectiout 

New  York , 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina... 
South  Carolina. . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

"West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

lUinois , 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 


1874.       1873.        1872.        1871.        1870.      1869. 


139  14 
37  55 

32  88 
39  18 
50  01 
44  10 
28  88 

33  86 
26  49 
22  41 
22  87 
17  20 

938 
11  38 
9  84 
9  23 

11  41 

12  29 

10  28 
8  09 

11  37 
14  22 
22  84 
22  55 
26  30 
25  39 
90  67 
24  03 

21  96 

22  01 

22  18 

17  44 

18  90 

23  62 

19  52 
16  16 
23  22 


138  G4 
38  41 

38  62 

39  66 
52  72 

40  66 
34  OS 
32  43 
30  13 
28  84 

23  06 
16  87 

9  81 
13  93 

10  99 
8  93 

13  07 
12  70 

12  38 
7  51 

11  77 

13  67 

24  66 

24  02 

27  71 

28  27 
23  98 
23  89 
23  63 

21  44 
23  41 

18  30 
20  46 

25  14 

22  71 

19  43 

23  00 


f24  29 

30  68 

31  70 
35  21 
40  38 
38  43 
34  10 
37  75 
31  01 
18  10 

21  84 
17  21 
10  45 
13  37 

10  23 
820 

11  39 
13  52 

12  70 
8  10 

12  21 

13  88 

24  78 

25  99 
29  50 
28  45 

22  26 

22  58 

26  56 
i^3  20 
21  44 
17  94 
20  97 

24  38 

23  80 
23  23 

25  26 


|3G  98 
36  62 
42  80 

44  GO 
51  91 

45  57 
42  27 
45  06 
41  41 

25  70 
27  21 

21  34 
10  68 
12  08 

10  80 
8  17 

12  34 

14  59 

15  62 
7  37 

11  82 
14  77 
29  81 
31  10 
35  34 
31  65 

26  16 
26  02 
26  86 

22  75 
24  05 
24  46 
^  84 

29  95 
26  92 
21  69 

30  60 


$43  30 

44  26 
38  11 
40  4^ 
61  14 
61  51 

45  91 
47  79 
36  25 
28  56 

31  07 
23  42 
11  15 
1158 
11  38 

822 

13  74 

14  34 

11  34 
6  10 

12  02 
17  26 
28  12 
30  08 
33  99 

32  77 
28  07 

25  10 

26  09 

28  29. 

25  78 
22  26 

27  35 

29  77 

26  23 
22  00 


$50  70 
47  76 
42  47 
54  41 
73  93 
62  31 
46  67 
53  59 
36  59 

30  44 

31  44 

20  39 

11  11 
14  41 

13  83 
934 

12  73 

14  26 

10  70 
5  78 

11  34 
17  14 
29  49 
31  03 
34  04 
34  78 

26  66 

27  35 
27  93 

25  68 
27  14 

21  76 

26  87 
29  84 

27  80 
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Prices  of  cows. 


States. 


Haluo 

Xow  IlAtupAliiro 

Vermont 

}ia<«iUchniH>ttii. . . 
Kliu^lc  I«laud.... 

Canuccticat 

New  York 

New  Jersey , 

Penuaylvania 

Dolawaro 

Maryland 

Virjjinia , 

North  Carolina.. 
South  CarulinA.. 

Georgia 

Florida 

Alabama 

Misaisfiippi 

Loai»iana 

Texoa  

Arkansas 

Temiesst^e 

"VVtJst  Virgiiiia. .. 

Kentucky 

Ohio 

Michitian 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 


1874.        1873.        1872.       1871.        1870.      18G9. 


$37  50 
38  00 
35  50 
45  00 
41  CO 
4:150 

30  50 
45  75 
33  25 
33  50 

31  GO 
22  00 
15  50 
21  8t) 

18  54 

14  32 

19  50 
21  58 

20  70 

15  25 
17  75 

21  86 
27  50 
26  46 

29  57 

30  50 

29  62 

30  03 
26  28 
26  27 
26  50 

22  45 
25  30 
29  50 
35  28 
24  42 
37  50 


136  56 
36  00 
35  33 
41  16 
46  50 
39  50 

34  00 
44  16 

35  50 
33  00 
30  77 
23  69 
17  00 

25  50 
21  03 
15  11 

19  85 
23  12 

26  50 
13  50 

20  43 

21  54 

29  80 

30  13 

32  18 

33  32 
30  73 
30  45 
28  00 
:M)  06 
28  16 
23  26 
28  94 
30  90 
43  44 
32  95 
39  00 


«25  13 
33  33 

36  62 
39  87 
41  33 

43  10 
39  53 
54  80 

39  16 
32  00 

32  25 

24  93 
21  89 
23  65 

20  81 
14  03 
18  83 
23  73 

25  00 
14  12 

21  33 

22  83 

33  85 

32  51 

37  36 

36  86 

33  57 
33  77 
29  29 

29  70 
28  49 
25  85 

30  77 
35  00 

44  66 

37  90 

40  00 


(36  37 
37  50 
47  50 
59  16 
44  25 
53  50 
46  51 
61  38 
46  67 
35  00 


22  57 

23  22 

21  61 
15  83 

24  50 

25  34 
24  62 
12  83 

22  14 

23  57 

34  73 
38  14 

45  09 
41  15 
38  50 

37  68 

35  20 
32  91 
34  31 

31  92 

38  46 
41  81 

46  36 

32  25 
50  CO 


139  80 
43  66 
50  33 
57  00 
55  00 
60  14 
54  11 
63  93 

46  83 
40  66 

43  18 
.30  04 
20  55 
22  63 

22  48 
16  16 

23  46 
26  34 
30  14 
10  07 
22  60 
29  07 

33  GO 

36  51 

44  77 
42  94 
40  41 

37  02 

35  78 

36  11 

34  91 
32  32 

37  42 
39  91 

47  62 
32  00 


451  38 
55  00 
50  07 
67  50 
GO  00 
06  66 
54  14 
70  50 
47  11 

40  00 
45  44 
28  76 

20  71 
23  85 
2^36 
15  00 

21  33 

22  91 

20  28 
9  12 

21  75 
28  04 
34  23 
36  46 

43  00 

44  63 

36  46 
38  11 

37  25 

38  53 
36  13 
31  21 
30  67 

41  00 
50  31 


Pfices  of  9heep, 


States. 


Maine 

New  Hampshire 

"Vermont 

Massnchusetts . . 
Bhode  Island  . . . 

Connecticut 

Now  York 

Now  Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Viiginia   

North  Carolina.. 
South  Carolina. . 

Gt'or-na 

Florida 

Alabama  

MiH^iswipiji 

Louinjana 

Texas 

Arkansas 

Tomustteo 

West  VijHjIniu.. 

Kentucky 

Oliit*   

Mirhipin 

Indianu 

llllaoi." 

AV'iHconHiu 

^kliuuesota 

Io\ra 

Missouri 

Knnsas 

Neliiaska 

(?lUlfoniia 

Oi-egon 

Nevada 


1874. 


$3  79 
4  00 

3  50 

4  05 
4  30 

4  39 
3  36 

5  14 
3  20 

3  75 

4  42 
2  90 
1  55 
1  85 
1  59 
1  93 
1  82 
1  03 
1  74 
202 

1  96 

2  09 
2  52 
256 
2  82 
2  47 
265 
253 
264 
2  81 
2  38 

1  00 

2  06 
2  22 
2  31 
2  .50 


1873. 


$4  29 
4  23 

4  03 

3  87 

5  36 

4  93 
4  30 
496 

3  68 

4  12 
4  17 
3  04 

1  61 

2  05 

1  62 

2  03 
1  93 

1  85 

2  UO 

1  80 

2  19 

1  93 

2  67 
286 
302 

2  80 
283 

3  20 

2  83 

3  08 
2  42 
2  05 
2  45 

2  ei 

2  f>7 

2  76 

3  00 


1872. 


13  08 
293 
4  26 
3  51 

3  62 

4  28 
402 

5  08 

3  41 

4  00 
4  12 
2  70 
1  57 
1  91 
1  53 
1  73 
1  82 

1  95 

2  14 

1  52 

2  29 

1  74 

2  39 

2  61 

3  11 
286 
254 
260 
2  66 
2  62 
2  20 

1  97 

2  34 
2  46 
2  78 

2  45 

3  75 


1871. 


12  73 
2  35 

2  C2 

3  26 

3  71 

4  07 

3  14 

4  81 
3  16 
3  75 

3  86 
2  37 
1  63 
1  95 
1  65 
1  31 

1  77 

2  00 
2  18 

1  40 

2  32 

1  66 

2  11 
2  53 
226 
2  23 
1  82 

1  98 

2  44 
2  22 
I  71 

1  61 

2  53 
2  24 
2  50 
1  90 

4  31 


1870. 


yiLizud  by 


12  79 
259 

2  89 

3  28 

4  32 
4  42 

3  04 

4  41 
2  86 
4  37 
4  09 
2  58 
1  06 
1  73 

1  68 

2  00 
1  59 

1  77 

2  00 

1  70 

2  00 
1  82 

1  89 

2  75 
1  98 
1  03 
1  73 

1  65 

2  13 
2  42 
1  57 

1  70 

2  U 
2  50 
2  56 
1  90 


LjbQ5 


1869. 


$3  07 
2  45 

2  67 

3  37 

3  93 

4  72 

3  05 

4  61 

2  62 

3  50 

4  16 
2  40 
1  71 
1  77 

1  63 

2  80 
^n37 

1  90 
1  54 

1  38 

2  71 
2  04 

1  67 

2  56 
1  70 
1  87 
1  63 

1  86 
238 

2  32 
1  80 

1  79 

2  62 
2  71 
2  53 
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Stntcii. 

1874. 

1873. 

1872. 

1?71. 

1870. 

1869. 

"ifftinOr.-.r 

Ql  03 
12  85 
9  59 

12  94 

13  72 
13  36 

7  73 
10  29 

6  C2 
6  81 
607 
3  51 
386 
394 
3  91 
9  44 
286 
349 
3  21 
386 

8  94 
309 

3  08 
327 
Si4 

4  79 

4  40 

5  21 
4  41 
479 

4  82 
330 

5  13* 
4  51 
616 
336 
850 

19  90 

11  75 
9  5C 

13  47 

12  00 

13  13 
8  31 
025 
8  12 
5  75 
630 
3(» 
308 
466 
3  00 

2  70 

3  10 
298 
393 
290. 
258 
338 
358 

3  19 

4  57 
45B 

3  61 
430 
467 
503 

4  47 
340 
530 

5  51 

6  11 
4  16 
7,50 

$9  99 
11  68 
9  52 
11  85 

10  49 

11  63 

r^ 

0  67 
5  00 
5  11 
358 
3  00 
330 
3  32 
250 
306 

3  45 

4  51 

2  69 
382 

3  32 
365 
334 
521 

4  67 
4  93 
4  70 

4  41 

5  19 

4  76 
325 
551 

5  72 
5  05 
379 
700 

$9  87 
17  78 

17  00 
15  55 
H02 

18  75 
11  09 

10  72 
625 
7  76 
5  GO 
4  15 
4  69 
4  G4 
2  75 
4  30 
4  40 
4  30 
2  76 
329 
4  49 
4  80 
4  81 
7  89 
7  37 
604 
7  52 
7  93 
661 
7  15 
434 
888 
858 
5d4 
9  51 
7  49 

tl6  46 

18  72 

16  02 

19  35 

15  66 

17  65 
12  88 

16  07 
12  01 

9  12 

8  8& 
5  42 

4  78 
426 
3  61 
3  12 

5  40 
5  02 

3  04 
2  67 
532 

4  81 
520 

5  91 

9  40 
8  19 

7  91 

8  15 
839 

7  36 

8  07 
5  79 
7  05 
805 
4  47 
300 

$13  94 

Xew  Hampahire 

18  56 
14  31 

Vennoiit  

MasAachusctta , 

15  32 

Khndo  Island 

14  74 

CoDoectkat 

16  75 

Now  York , 

12  02 

Now  Jerpcy J 

14  93 

PennHylrania 

10  59 

DelawATo 

825 

Maryland 

8  44 

Vlrrfnla. ■.  .           

4  39 

North  CaroliDa 

4  33 

South  Carolina 

406 

Georjna , 

3  75 

Ftorlda 

3  16 

Al^hftniA     ,  ,  ^ 

3  87 

>f jfAiMippi ^  ^   .  ^                /  ^ 

4  94 

T^anii^foim 

3  65 

T#>xiW 

2  15 

Arkansas 

420 

'Tonneapeo 

5  17 

TViwt  Virgini^^.  ,    

440 

KentucKy , 

593 

Ohio 

8  63 

Hiohigan 

7  06 

6  57 

Tltinnii*               , ..., 

8  42 

'Wisconsin 

737 

MinncmtA , .  . 

7  38 

Iowa 

8  11 

Hisaoori ^ 

3  78 
683 

'K-Hr*-*^^  -,,-,.,                                                  ,^ 

639 

9^ 

1^^..... ...: - '..»..-:...-. 

Digitized  by  VjOOQIC 


40 


EEPOET  OP  THE  C0MMI8SI0NEE   OF  AGRICULTUBE. 


S5 


1 


'« 

I 


1^ 


i§ii§t§§ii§s§i§iii§i§§§i§si§igiiii-igii 


I 


I 


i 


lgilii|i§§g§i§iigS«i§i^lii§l§igi 


J  tH  ^s  t^  fH  ^s  rTf->  r^  r^   »h»h  »^ 


iiiii§f§ii§iii§§i§i§iiiii§§§iiii 


1 


•i 

I 

.s 


u 


I 


CO 


iiii§§igii§iii§§iigi§i§i§§§ii§iiii§iii 


§1 


•if 


^t 


?^>^?^ 


«5 

■  a  o 


11  ii 


u 


I  i 


3  «*  o-w 


Digitized  by  i^OOQ  IC 


REPORT   OP  THE   STATISTICIAN. 


41 


iiii§§§iiiiii§§i§ii§§§§iiigiiigi§i§iii 


rf    t-r    ofcf    ofe^        cfcf 


jj    f-i         CO    ift"      ,-r  of      r4"of«(»vrf"ef   Vof      o~i-r   «r 


bo  . 

11 


^  ■*  n  •*  ^  ■<••  eo  «  09  eo  ■*  ©«  »^  iH  iH  iH  fH  fH  i-«  01  »^  01 M  «  01  w  «  o»  01  o«  ci  iH  CI  o»  e»  o«  o« « 


iiii§iiiiii§§iiiii§§iiii§iiiii§§§ii... 


,jr«fHfH»^*  ,-i*i-r   ^   cf 


uJcQce'o"  '^tl^^    «ift«rf"V  «c>frHctfofirre^»rfo*«5r»^*irr«cro".H©''r4"  cd 


^1 

1^ 


a 

s 


ii§ii§iiiiiiiiiii§i§iiiiiiiss|||s|§||| 


5 

CQ 


I* 


§1 


III 


^5 


leil 


a  I 


Digitized  by  LjOOQIC 


42 


REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 


AVEBAGB  PRICE  OF  PRINCIPAL  CROPS. 

The  returus  of  prices  by  our  correspondents  are  reliable  and  the  num- 
ber of  coiiuties  represented  sujQticient  to  admit  of  closely  approximate 
averages  for  the  several  States,  These  prices  are  of  course  those  of 
home  markets,  representing  the  money  received  by  the  farmers  them- 
selves. The  following  tables  give  the  average  of  local  prices  in  each 
State,  ou  the  1st  of  December  of  the  year  named,  except  for  some  of 
the  first  years,  when  prices  were  returned  on  the  Ist  of  January  of  the 
year  following ;  but  for  the  sake  of  uniformity  these  averages  are  placed 
under  the  designation  of  the  year  just  closed.  They  are  medium  prices, 
generally  higher  than  those  of  the  harvest  time  and  not  so  high  as  in 
the  later  months  of  winter. 

Average  price  of  corn  per  biahel  on  the  Ist  of  Deceniber  in  ilt^  years  deaUfnated. 


STATES. 

1866. 

1867. 

1868. 

186^. 

1870. 

1871. 

1872. 

1873. 

Main© 

H35 

137 

1  41 

1  34 

1  42 

1  26 

1  16 

1  03 

91 

87 

93 

73 

1  12 

1  58 

152 

1  50 

1  51 

1  57 

1  23 

94 

1  14 

77 

04 

49 

54 

82 

44 

43 

82 

1  11 

44 

58 

03 

08 

$1  59 

156 

1  52 

1  53 

1  04 

•  1  50 

1  32 

123 

1  17 

102 

1  09 

85 

1  04 

1  15 

96 

1  38 

79 

1  09 

1  10 

75 

77 

55 

89 

05 

82 

90 

65 

68 

EO 

1  07 

55 

60 

55 

74 

tl  38 

1  43 

1  34 

1  32 

165 

1  35 

1  12 

99 

1  00 

85 

87 

76 

78 

100 

91 

1  41 

86 

74 

75 

6S 

63 

4» 

75 

47 

60 

76 

52 

43 

58 

64 

37 

57 

99 

69 

^t7 
130 
140 
133 

1  28 

1  30 

1  03 

93 

93 

73" 

91 

1  00 

1  40 

121 

1  43 

1  14 

1  12 

1  09 

73 

92 

77 

79 

66 

72 

74 

*     70 

57 

65 

63 

50 

60 

44 

37 

90 

n  14 

10& 

1  10 

98 

1  06 

1  14 

87 

81 

75 

65 

71 

65 

78 

1  06 

90 

1  35 

93 

98 

1  10 

1  06 

80 

47 

64 

48 

48 

55 

38 

35 

5G 

51 

34 

44 

58 

30 

1  20 

1  00 

10  98 
96 
99 
98 
99 
1  07 
89 
75 
77 
CO 
64 
67 
71 
93 
93 
1  09 
92 
98 
1  12 
1  11 
66 
51 
63 
47 
45 
59 
37 
32 
43 
44 
23 
31 
29 
25 
1  16 
1  00 

^94 
95 
84 
90 
90 
93 
70 
62 
60 
55 
57 
58 
62 
96 
86 
1  20 
78 
88 
88 
43 
73 
48 
53 
37 
34 
43 
29 
24 
40 
36 
18 
3« 
22 
18 
1  00 
93 

10  91 
99 

iXew  HampBlilro 

Vermont 

85 

TVI niwachTiftPtt-'i    ....   .-^,.-  -,t-t-»- 

84 

RhoUo  IhIadU 

82 

Connecticut 

94 

If ow  York    ,..,. 

70 

New  Jersoy 

63 

Pennsylvania 

60 

Delaware 

53 

Maryland 

68 

Virginia 

59 

Korth  Carolina 

64 

South  Carolina 

94 

Georeia 

est 

I'lorida 

1  11 

84 

MiMiiisippi 

85 

Tx>^ininnA 

90 

Toxas 

80 

Arkauftas 

80 

Teunesaee 

58 

Weet  Vii'gin.a 

m 

Kentucky 

44 

Ohio 

49 

TlH<^l"^^ii.    .                     .               ..    .. 

47 

Indiana ■ 

40 

Illinois 

33 

Wisconsin 

44 

Minnesota 

41 

low.i 

31 

ilisKouri 

33 

Kansas 

31 

Nebraska ..        

28 

CftJifom^n, .  ■   ,, ^r.  .... 

73 

Oregon 

60 

The  range  in  the  prices  of  com  in  the  several  States  would  appear 
incredible  to  the  casual  observer.  There  is  sometimes  a  difference  of 
nearly  a  dollar,  oftentimes  of  half  a  dollar,  in  local  prices  of  places  live 
hundred  miles  apart.  Oregon  has  none  but  home  markets,  and  realizes 
for  com  60  ccnt^  to  $1  per  bushel.  Iowa  has  a  surplus  to  send  beyond 
State  lines,  aud  got  55  cents  in  18G7  and  18  cents  in  1872,  a  fall  of  67 
per  cent.,  on  account  of  growing  a  surplus  that  became  a  drug  in  the 
market,  and  not  because  of  cost  of  transportation.  These  prices  ruled 
highest  in  1867.  Since,  the  average  price  in  home  markets  was 
highest  (75.3  cents)  in  1869,  the  census  year,  when  the  deficiency  in  the 
crop  was  about  200,000,000  bushels.  For  three  years  there  was  an 
annual  decline,  549  cents,  48.2,  and  39.8.  The  deficiency  of  1873  carried 
the  average  to  48.5  cents. 
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Average  price  of  wheat  per  bushel  on  tJie  lat  of  December  in  tlie  years  designated. 


States. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

Malno 

12  86 
258 
2«7 
2  78 
280 
280 
2  67 
293 
267 
300 
2  94 
2  85 

2  72 

3  19 
272 



•2  79 
289 
2  76 
2  81 

$2  40 
2  42 
226 
2  40 

«183 
1  85 
1  57 
1  75 

11  78 
1  59 
1  03 
1  75 

%l  80 
1  72 
1  62 
1  08 

%\  9a 

1  84 
1  74 
1  95 

$1  90 
1  88 

New  Hampfiblro 

Vermont 

1  67 

MassacBasetts 

1  66 

Bliode  Island 

Connecticut 

203 
2  64 
258 
2  43 
238 
243 
2  12 
2  11 
238 
235 

200 
2  08 
2  11 
1  98 
1  90 
209 

1  90 

2  00 
225 
220 
2  75 

1  98 

2  19 

'2'25' 
200 

1  88 

1  88 

1  86 

1  65 

1  64 

1  50 

\VQ 

1  00 

83 

95 

1  49 

1  35 

90 

1  40 
1  37 
1  34. 

1  28 

"i'so' 

1  31 
153 
209 
1  65 

1  52 
1  41 
1  43 
1  27 
1  25 
1  28 
1  24 
1  21 
1  89 
147 

155 
1  51 
1  54 
1  45 
1  52 
1  52 
1  39 

1  42 

2  03 

i  65 

1  05 

1  rj 

1  67 
1  60 
1  68 
1  56 
1  53 
1  88 

1  rj 

1  65 

NewTork 

1  60 

New  Jersey 

I  65 

Pennsylvania 

1  50 

Delaware 

1  68 

Maryland 

1  54 

Virginia 

1  45 

North  Carolina 

1  55 

South  Carolina*. 

2  25 

Georgia 

1  75 

FloridA. 

Alabama      ..      .  .        ..        ... 

234 
253 
250 

1  45 
200 

2  21 
267 
230 
252 
255 
2  41 
1  93 
1  67 
1  36 

1  42 

2  01 
1  91 
123 

205 
240 
2  50 

1  89 

2  01 
2  11 
239 
2  17 
2  36 
2  34 
2  21 
1  97 
1  77 
1  48 

1  43 

2  00 
1  84 
1  3fi 

1  02 

1  75 

1  25 

1  70 

1  51 

115 

1  26 

1  10 

103 

97 

93 

76 

68 

59 

52 

80 

79 

51 

93 

1  28 
1  52 

1  56 
1  59 

1  48 
157 

1  70 

■Mts«i«»*ippi 

1  75 

T^nl^^iann-   .... 

Texas 

1  73 

1  30 

97 

1  22 

1  00 

100 

1  08 

1  00 

94 

90 

83 

76 

91 

66 

64 

1  10 

95 

i  97 
1  55 
1  28 
1  31 
1  29 
1  20 
1  32 
126 
1  18 
1  11 
1  00 

96 
1  16 
1  13 

90 
1  41 
1  04 

i  65 
1  52 
1  40 
1  43 
1  29 
1  42 
1  46 
1  32 
123 
1  03 
83 
85 
1  41 
142 
78 
1  11 

1  40 

Ar^cftiiijaft    .,,.,.. 

1  50 

Tennessee 

1  33 

"West  Virginia 

1  43 

Kentucky 

1  21 

Ohio..... 

1  31 

Michiiran 

1  35 

Indiana . 

1  22 

■nilnnla          . .    .  , 

1  10 

Wisconsin 

97 

Minnesota 

80 

Iowa \ 

79 

^M^^^ty^x\ 

1  13 

Kansas. .   .                               .   

1  00 

Nebraska 

75 

California 

1  32 

Oregon 

1 

00 

1 

The  national  average  of  wheat  in  home  markets  was  highest  for  a 
period  of  six  years  in  1868,  being  $1.42  per  bushel.  Ihe  very  next  year, 
1869,  the  largest  crop  of  the  decade,  brought  94  cents.  Our  estimate  of 
1870  was  only  235,000,000  bushels,  and  the  price  went  up  to  $1.04.  Our 
estimate  of  1871  was  still  less,  230,000,000,  and  there  began  to  be  a 
manilest  scarcity,  in  sympathy  with  which  the  price  advanced  to  $1.25. 
In  1872,  with  a  moderate  crop,  estimated  at  250,000,000,  a  good  foreign 
demand,  and  an  apprehension  of  scarcity  not  yet  quieted,  the  price  only 
receded  to  $1.24.  With  the  large  yield  of  1873  the  price  could  not  have 
exceeded  $1  but  for  the  Russian  failure,  which  pushed  the  average  to 
$1.15. 
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Averofje  price  per  hiishel  of  rye  on  the  let  of  December  in  the  years  designated. 


States. 

1860. 

1867. 

1868. 

1860. 

1870. 

1871. 

1872. 

1873. 

Maine 

$139 
139 
1  51 
1  38 
1  44 
1  50 
151 
1  2<i 
1  17 
1  33 
1  16 
1  OC 
1  70 
1  98 
1  34 

$1  61 
1  62 
1  62 
1  58 
1  65 
1  63^ 
1  50 
1  63 
1  41 
1  50 
1  45 
1  14 
1  41 
1  79 
1  77 

9161 
1  58 
1  43 
1  66 
1  85 
1  48 
137 
1  SO 
1  32 

11  43 
1  38 
1  45 
1  30 

1  03 
1  12 

99 

V38 

1  24 
1  15 
1  10 
1  27 

1  16 
97 
97 

89 

fl  19 
1  13 
1  11 
1  12 
1  05 
1  17 

m 

94 

86 

75 

85 

71 

80 

1  55 

1  56 

1  50 

1  80 

1  70 

|1  09 

1  04 

1  13 

1  03 

98 

1  10 

89 

88 

86 

82 

79 

72 

93 

•  1  48 

1  56 

%\  15 
1  10 

Newr  Hampshiro 

Vermont 

95 

Masaachnsetta 

1  04 

llhoilfi  T^laml 

97 

Connecticut 

1  06 

Now  York 

86 

New  Jersey 

85 

Pennsylvania 

81 

Delaware 

87 

Maryland 

1  35 
1  18 
1^ 
1  58 
1  70 
1  75 
1  69 
I  97 

97 

91 

1  15 

1  68 

1  51 

78 

73 

97 

1  70 

1  49 

80 

VirglniA 

78 

Korth  Carolina 

85 

SonthCaroUna 

1  60 

Georffla.... 

164 

Florida 

Alabftina. .  . 

2  12 
203 
2  50 
1  08 
1  C7 
1  19 
1  11 
1  12 
1  09 
1  06 
1  08 
79 

V, 

69 
97 
96 
92 

163 
1  92 

1  47 
1  70 

1  00 
1  62 

1  28 
1  75 

1  56 

Mississippi 

1  60 

T^nig^anft 

Texas 

1  28 
1  31 
1  20 
1  SO 
1  38 
1  26 
1  30 
1  18 
1  19 
1  14 
1  11 
1  04 
1  15 
1  15 
1  02 

1  59 

1  06 

125 

1  22 

1  22 

1  14 

1  09 

1  06 

93 

90 

68 

85 

96 

1  03 

1  00 

1  10 
1  35 
100 
90 
84 
82 
75 
76 
64 
62 
56 
52 
69 
60 
53 
1  22 

1  11 
100 

83 

71 
76 
75 

70 
60 
62 

56 
58 
68 
69 
54 
1  19 
87 

165 
17;» 
92 
87 
81 
77 
76 
72 
56 
60 
63 
51 
59 
67 
55 
1  40 
95 

1  38 
1  50 
88 
88 
73 
73 
74 
65 
50 
57 
49 
47 
71 
71 
40 
1  02 
TJ 

1  10 

Arkansas 

1  50 

Tennessee 

90 

West  Virginia 

84 

Kentucky 

77 

Ohio..... 

75 

Michigan 

72 

Inditftaa 

71 

Illinois 

58 

Wisconsin 

62 

Minnpflota.  .... 

51 

Iowa 

48 

Missouri 

64 

Eimsas 

56 

Nebraska 

53 

Calif omia 

90 

82 

The  general  average  of  homo  prices  of  rye  has  receded  each  year  since 
1868,  when  it  stood  very  high,  at  $1.27,  until  it  has  fallen  to  76  cents. 
It  is  a  small  crop,  almost  unknown  in  some  places.  The  high  figures 
noted  in  the  South  arise  from  the  fact  that  the  grain  is  rarely  saved, 
and  the  little  reported  is  used  for  seed,  always  bearing  high  prices,  for 
sowing  winter-pastures. 
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States. 


Uaine 

Xew  Hampeliire. 

VcnDcmt 

MMaachiisetts . . . 
Sbode  loLuid  — 

C-onnecticiit 

New  York 

Xew  Jersey 

Pranaylvama 

Delaware 

Ibiyland 


Tirginia. 
Xortli  Carolina. 
South  Carolina . 


MiMiaaippi. 


Texa» 

Arkuuas 

Tcnneflseo 

West  Tirginia. 

Katacky 

OUo 

lOddgaa 


^nieonafn  . 
MinnMota. 
Iowa....... 

IQwoari. . . . 


Ketaneka. 
falifOTnia. 
OngoD.... 


18C6. 


e0  60 
08 
63 
76 

n 

71 

61 

61 

50 

55 

55 

45 

71 

1  11 

1  00 

1  25 

1  05 

1  09 


J8C7. 


10  60 
SO 

77 
00 

'  83 
7G 
7J 
66 
73 
68 
.48 
64 
75 
90 

1  115 
87 

1  07 

1  63 
79 
83 
63 
51 
57 
54 
68 
49 
49 
59 
73 
43 
49 
49 
59 


1868. 


10  83 
76 
75 
90 
77 
82 
74 
69 
64 
60 
64 
54 
65 
85 
79 

1  00 
88 

1  01 


1809. 


10  68 
69 
67 
73 
71 
73 
56 
57 
47 


51 
4S 
65 
95 
95 

1  37 
91 
98 

1  15 
70 
75 
60 
46 
48 
46 
40 
44 

a7 

40 
42 
35 
40 
37 
34 
62 


1870. 


eO  65 
66 
59 
73 
61 
69 
58 
54 
48 
50 
47 
43 
57 
84 
83 

1  00 
79 
90 
75 

1  00 
63 
46 
40 
40 
38 
39 
35 
32 
39 
34 
30 
37 
40 
30 
59 
46 


1871.  f  1872. 


80  66 
63 
.'i3 
70 
60 
65 
51 
53 
49 
41 
48 
49 
63 
87 

eo 

1  01 

87 

96 

1  13 

104 

rj 

4G 
44 
41 
35 
41 
33 
28 
35 
34 
21 
30 
30 
25 
70 
77 


10  50 
50 
48 
61 
50 
61 
44 
48 
43 
42 
40 
46 
80 
80 
83 
93 
83 
1  06 
1  32 
81 
64 
43 
38 
49 
29 
32 
25 
19 
33 


1873. 


€0  58 
55 
49 
59 
61 
60 
43 
49 
43 
46 
44 
44 
56 
85 
75 
1  02 
78 
86 
84 
83 
70 
41 
38 
36 
35 
34 
32 
28 
33 
33 
27 
30 
23 
26 
84 
43 


The  average  price  of  oats  lias  decliued  yearly  since  18G8,  when  it  was 
55^  cents,  to  1872,  when  it  was  33.6  cents.  In  1873  it  advanced  to  37.5, 
In  New  England  the  decline  has  been  less  than  in  other  sections.  In 
the  Sontk  prices  are  still  high,  as  oats  are  always  scarce  and  in  demand, 
only  acclimated  kinds  being  safe  from  the  destmction  caused  by  mst 
The  great  increase  in  the  area  of  oats  in  Wisconsin  and  Ohio  has  caused 
a  very  marked  reduction,  though  prices  are  better  sustained  there 
still  than  in  other  Western  States. 
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Avavgc price  ofharlei/per  hushcl  on  the  lat  of  Vccanhcr  in  the  years  (Ji'biffnatid, 


States. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts . . . 

Khode  Islaud 

Connecticnt 

Now  york 

New  Jersey 

Pennsylvania 

Delaware 

Karyhmd 

Virginia 

North  Carolina.. 
South  Carolina. . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

"West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

WiscoDsin 

Minneaota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 


1806. 


$1  02 
1  19 
1  23 
1  27 
1  15 
1  27 
1  06 
1  00 
1  09 


1  00 
95 


1  64 

*i'e7  I 


1867. 


1808. 


18C0.  I  1870. 


1671. 


$1  13 
1  24 
1  46 
1  54 
1  42 
1  45 
1  47 
1  27 
1  37 


1  27 
1  05 


2  00 
2  03 


97 

1  50 

1  39 

1  19 

1  37 

1  14 

1  02 

I  07 

68 

00 

83 

67 

1  03 

94 

84 


1  9C 
1  50 


n  26 

1  47 
1  44 

1  58 
1  60 

1  26 
1  78 


1  64 


1  22 
'215" 

'i*8:V 


1  10 

2  00 
1  34 
1  40 
1  33 
1  20 
1  36 
1  22 
1  23 
1  35 
1  07 
1  16 
1  46 
1  10 

06 


2  IG 


1  43 
I  86 
1  67 
1  47 
1  56 
1,W 
1  36 
1  35 
1  14 
1  24 
I  74 
98 
1  41 


$1  14 
1  05 

1  34  ! 

1  5a 

1  2S  ! 


90 


eo  99 

1  07  I 

1  01  I 

1  08  I 

i?6  ' 

I  02  . 

to  \ 


eO  87  1 

98  I 

1  22 ; 

1  07  ! 
1  00 


•JO 

DO  I 


01 


90  I 


2  50 
1  83  ' 


61    

1  C2    

1  64         1  ■ 


1  Blj 


1  04 


1  00 


1  12 

1  06 

1  23 

I  02 

85 

1  03 

90 

80 

61 

61 

1  12 

83 

71 

65 


P5 

70 

95- 

1  05 

84 

73 

86 

74 

71 

80 

93 

81 

83 

72 

69 

62 

52 

55 

67 

.56 

57 

54 

46 

42 

63 

46 

42 

84 

62 

Ti 

75 

70 

60 

65 

46 

39 

98 

1  08 

85 

63 

84 

60 

eo  91 

I  00 
fc<5 
1  OH 
1  15 
1  10 
1  10 
1   10 

1  05 
90 
85 
70 
OG 

2  00 
1  20 


1  04 


85 
92 

1  00 
98 
01 

1  06 
95 

1  08 
T7 
T3 
86 
70 
8S 
66 
52 


Average  2)ncc  of  potatoes  ^yer  bushel  on  the  Ut  of  Deccmher  in  the  tjcars  deeignatcd. 


States. 


Maine 

New  Hampshire . 

Vermont 

Massachusetts . . . 

Khode  Island 

Connecticut ,. 

Now  York 

New  Jersey 

Pennsylvania  ... 

Delaware 

Maryland 

Virginia 

North  Carolina . . 
South  CaroDna.. 

Georgia 

norifla 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virgiuia. . . 

Kentucky 

Ohio 

Mlchi;^n 

Indiana 

Illinois 

WLsconsiu 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

Calif omia 

Oregon 


1800.        1867.        1868.        1869.        1870.        1871.        1872.        ISTi 


$0  51 
49 
43 
69 
80 
81 
69 
86 
76 
70 
80 
C6 
71 

1  03 
77 
85 
79 
64 

1  21 
70 
81 
72 
72 
67 
77 
56 
.57 
64 


89  I 

79 

1  59  I 

1 75 : 


eo  93 

81 

60 

1  11 

1  16 

1  10 

90 

1  41 

1  04 

1  00 

1  10 

66 

62 

76 

62 

1  10 

59 

78 

1  21 

69 

1  02 

89 

81 

98 

1  00 

73 

97 

I  2B 

n{; 

*h2 


1  :i3  I 


^  78 
71 
60 
93 

1  07 
01 
76 
97 
93 

1  00 

74 

89 

1  55 

1  48 

1  70 

1  51 

1  45 

1  75 

1  50 

1  32 

75 

90 

67 

84 

56 

75 

HI 

7'2 

CI 

a 

90 


$0  52 
45 
38 

68 
68 
63 
51 
62 
60 


64 

69 

80 

1  33 

1  40 


1  80 

1  00 

75 

1  60 

1  00 

73 

57 

53 

42 

37 

44 

41 


.51 
47  I 
46  I 
40  , 
"•9 


90  66 

79 

51 

96 

98 

99 

65 

94 

78 

1  00 

90 

71 

70 

1  15 

1  34 


1  37 

1  16 

1  16 

1  33 

1  07 

.52 

5H 

CJ 

HI 


$0  46 

49 

37 

68 

73 

68 

48 

66 

55 

SO 

71 

71 

71 

1  38 

1  42 

1  93 

1  06 

1  35 

1  37 

1  t^5 

1  11 

68 

6(> 

7c) 

63 

83 


CA 

h,5 

74 

f-j- 

'J  5 

a:) 

52 

3.^ 

.5.5 

64 

m 

69 

.k; 

32 

:ri 

01 

77 

1  OJ 
1 

$0  68 

87 

53 

88 

90 

82 

63 

87 

63 

1  00 

88 

72 

70 

1  00 

1  27 

1  67 

1  15 

1  16 

87 

1  89 

1  02 

57 

60 

.58 

63  I 

63 

51  ' 

4t;  I 
44 

2t>  I 

*i2  i 

.50  t 

42  i 

1  13   I 
55  I 


90  52 
48 
44 

70 
81 
83 
54 
67 
65 
78 
70 
71 
69 
1  10 
1  15 


1  20 

1  20 

1  05 

1  65 

1  00 

OG 

70 

C2 

88 

76 

85 

1  12 

80 

63 

88 

87 

94 

96 

85 

56 
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Avm^ge  price  per  tan  of  hay  on  tite  M  of  December  in  the  years  deniffuated. 


States. 


UftiDe 

Kew  Hmupahire. 
Venao&t 

SlK>d0laland 

CooaocCioat 

K«w  York - 

Xew  Jeise  y 

PcsBsylTania 

DelAwsre 

Harjlnnd 

Tir^aia 

K«cthOarolina.... 
Soath  Carolina.... 


pi. 


TtaM 

ArkauM 

TeoMSsee 

W«it  TirginiJi . 

EMUncky 

Okio.-... 

ViddgMi 


imnoto.... 
WiMOBaln. 

IfinSfMOtA. 

Itm 

HiMoaii... 


Sdhneka. 
Critfonaa.. 


1866. 


119  28 
17  88 

15  61 
28  30 
31  66 
25  60 

16  18 
25  00 

16  14 

17  SO 
20  27 
14  28 
13  00 

22  00 

23  02 
20  62 

18  63 
27  50 
30  00 
1^60 
96  43 
18  63 
12  23 

12  80 
U  00 

13  75 
944 
027 

12  25 
700 
620 

on 

7  18 
64d 


18C7. 


114  62 
15  00 
15  36 
22-12 
26  62 

21  60 
17  47 

22  13 
14  83 
17  66 
17  54 
12  48 
12  06 
19  50 
21  58 


20  00 
16  43 

10  75 
16  00 
20  75 
18  95 

11  44 
14  80 

12  32 
1ft  14 
U  63 

9  73 
11  11 
7  28 
5  77 
11  11 
5  06 
554 


112  00 

13  50 

14  50 

18  37 
20  00 
17  25 

15  00 

19  00 

16  00 

20  00 

16  77 
13  00 
15  00 

17  00 
31  90 


19  28 
17  00 
10  00 

10  00 
16  00 
15  50 
15  00 
13  25 
13  80 
15  00 

11  09 

10  00 

11  00 

7  00 
6  50 

11  00 

8  16 
5  40 


ei5  25 
15  00 

13  00 
24  42 
21  75 
18  00 
12  66 
20  20 

14  85 


1670.  '  1871. 


17  95 
15  41 
12  11 
23  38 
21  45 


26  25 
19  33 


14  18 
12  60- 
20  34 

11  17 
14  66 
10  90 

12  80 
10  52 

9  87 

10  50 
8  60 
7  70 

11  17 
5  55 
5  03 

12  70 


119  60 
19  85 
14  50 
2H  14 

24  00 

25  00 
17  21 
19  44 

13  0.-) 
30  00 
16  33 

14  72 
U  4T 
21  61] 
23  33 


$26  00 
23  00 
17  50 
29  60 
33  33 
31  20 

19  42 
2«i  70 

20  7G 
17  50 
25  71 
17  82 
12  30 

21  GO 
23  06 


1872. 


20  00 

21  25  I 
29  50  j 
16  36 

15  00  i 

16  64  ; 
IS)  00  I 
13  25 
11  02 
11  17  I 

11  46  I 
10  71  I 
10  43  • 

6  77 

7  70 

12  82 
7  IH 
5  60 

16  70 
IS  05 


19  50 
21  (16 
25  00 
24  33 

20  87 

16  58 
14  58 
14  27 

11  91 

17  33 

12  78 
10  05 
10  03 

6  27 
0  09 
10  66 
4  91 
4  76 

21  85 
19  40 


ei2  80 
14  66 

13  00 

21  37 

32  50 
2*)  05 
U  00 
31  GO 

22  i*4 
:lo  00 

33  87 
21  2.» 

14  ir» 
.^(;  00 
2o  :Ji 


iri  33 
24  14 
t.'3  :J3 
13  5:2 
20  00 

15  46 

16  57 
13  09 
H  43 
I -J  2C 
12  53 

9  47 
9  82 

5  67 

6  07 
9  73 
8  89 
3  81 

15  60 

17  25 


1B73. 


112  20 
15  00 
13  38 
25  10 
27  50 
25  00 
18  00 
24  50 
17  80 
2«5  00 
10  00 
17  20 
13  00 
27  00 
20  50 


Iri  DO 
20  2:) 
17  50 

12  r> 

16  00 

15  50 
14  00 

13  00 

14  61 
14  00 
11  50 

8  75 

9  50 
5  60 
625 
0  SO 
3  90 
450 

16  50 
10  50 


The  general  average  for  all  the  States  in  the  years  named  is  as  follows: 


Prodnctfl. 

1873. 

1872. 

1871. 

1870. 

1869. 

1868. 

Corn 

t0  4&5+ 

37 

92 
*i8'6i."6+' 

♦0  39.8+ 
1  24.0+ 
76.3+ 
33.6+ 
73.8+ 
59.9  + 

14  52. 8+ 

10  49,2+ 
1  25.8+ 
79.0+ 
40.1+ 
80.6+ 
59.6+ 

15  81. 5+ 

f0  54.9+ 

1  04.24- 

81.5+ 

43.3  + 

84.5+ 

72    + 

13  82    + 

eo  75. 3+ 

94.1  + 
97.1  + 
47. 6 -r 

hl.Of 

53.5  + 

12  78    + 

$0  62.8 

Wheal. , 

1  42.4 

&;:-v;-v;;;.v.:-:::::::::: 

1  27.4 

.'iS.  8 

Bvley , 

1  30.1 

^ i 5 :  ••■ 

79.3 
13  46 
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Product  of  wheat,  m  huaheJs,  in  the  several  States  of  the  United  States^  as  reported  in  the 
census,  and  since  1869,  in  the  estimates  of  the  statistibal  division  of  the  heparimcnt  of 
Agiiculture. 


States. 


AlAbama 

Arkansotf 

California 

Connectiout 

Delaware 

Florida 

Georria 

IlUnms 

TniHnTift 

towa 

Kansas 

Kentaoky 

LouiBiaua 

Maine 

Maryland 

Masaachnsetts . . . 

Michigan 

Minnesota 

Mississippi 

Mlssoiiri 

Nebraska 

Nevada 

New  Hampshire . 

New  Jersey 

Now- York 

North  Caroliha... 

Ohio 

Oregon 

Pennsylvania  — 

Bhodelsls^d 

South  Caroling. . . 

Tennessee 

T^oas 

vennont 

yirgihia 

West  Virginia . . . 
Wisconsin ... — 
The  Territories . . 


1859. 


1, 218, 444 

957,601 

5, 925, 470 

531401 

912,941 

2,808 

2,544.913 

23,837,023 

16. 848,  ^ 

8,  449, 103 

194,173 

7,394.809 

32,208 

233,876 

6,103,480 

119,783 

8,336,368 

2,186,993 

587,925 

4,227,586 


238,^65 

1,763,218 

8, 681, 105 

4,743,700 

15,il9,047 

^,776 

13,042,165 

1,285,'CSl 
5,^50,268 
1,478,345 
437,037 
13,130,977 


Total 173,^04,924 


15,657,458 
1,070,623 


1869. 


1,055,068 

741,  T3G 

16, 676, 702 

.38,144 

895,477 


2, 127, 017 

30, 128, 4a'> 

27, 747, 222 

29,435,692 

2, 391, 198 

5,728,704 

9,906 

278,793 

5,774,503 

34,048 

16,265,773 

18,866.073 

274,479 

14.315,926 

2,125,086 

228,866 

193, 621 

2,301,4311 

12,178,462 

3,859,879 

27,882,159 

2,340,746 

19,672,967 

784 

783,610 

6, 188. 916 

415, 112 

454,703 

7,398,7B7 

2,483,543 

25,606,344 

1. 844, 152 


287,745,626 


187a 


1, 041, 000 

1,251,000 

14, 175, 000 

38,000 

626,000 


2, 387. 000 

27, 115, 000 

20, 200, 000 

20. 445, 000 

2,343.000 

5,  mo,  000 

41.000 

264.000 

4,792.000 

35,000 

15,288.000 

16, 022, 000 

221,000 

6, 750, 000 

1,848,000 

251,000 

174,000 

1,680.000 

9,133.000 

4,218.000 

19,150,000 

2,270,000 

17, 115, 000 

700 

1, 012. 000 

7,357,000 

1,225,000 

409,000 

6,705,000 

2,533,000 

20, 485, 000 

1,675,000 


S&,  884, 700 


832,000 

688,000 

10,757,000 

38.700 

688,000 


1. 718. 000 
25, 216,  000 
19, 190, 000 
18.400.000 
2,  €94. 000 
4, 488, 000 


260,000 

5,654,000 

36,000 

16.205,000 

12, 016. 000 

198,000 

12,825,000 

1,829,000 

281,000 

166,000 

2,100,000 

9,589,000 

2,530,000 

18,575,000 

2,292,000 

19,339,000 

700 

586,000 

5, 149, 000 

551,000 

413,000 

6,369.000 

2,608,000 

18,436,000 

1,976,000 


230,722,400 


1872. 


1, 106,  000 

701.000 

25,600,000 

37,100 

550,000 


3, 109, 000 
24,711,000 
19, 381, 000 
22,080,000 
2,155,000 
7,854,000 


293,000 

3,957.000 

32,000 

1.3,936,000 

23,200,000 

199,000 

7.695,000 

2,560,000 

314,000 

182,000 

1,680,000 

6,712,000 

3,289,000 

18.203,000 

2,406,000 

11,603.000 


662,000 
10, 298, 000 
1,377,000 
392.000 
9,432.000 
2. 712, 000 
22,307,000 
2,272,000 


249. 997, 100 


1873. 


.  844,000 
785,000 

21, 504, 000 
39.700 
588,000 


2, 176. 000 
28, 417, 000 
20,832,000 
34,600.000 
4. 3:J0, 000 
7,225,000 


219,000 
5,262.000  < 

.31,000 

14,  214, 000 

28, 056, 000 

189,000 

11.927,000 

3,584.000 

345,  QOO 

169,000 

1,948,000 

7,047,000 

2,795,000 

18,567,000 

3, 127, 000 

15,548,000 


5^.000 
7.414,000 
1,404.000 

399,000 

5,788,000 

2,657,000 

26.322,000 

2,340.000 


280,372,700 


Statement  showing  the  quantity  of  wheat  and  flour  exported  during  each  fiscal  year  from 

1856  to  1873  inclusive. 


Tears. 


1856.. 
1857.. 
1858.. 
1650.. 
I860.. 
1861.. 
1862.. 
1863.. 
1864.. 
1805.. 
1866.. 
1867.. 
1868.. 
1809.. 
1870.. 
1S71.. 
1872.. 
1873.. 


Total 358,  &6;  115 

Total  for  forty^?ight  years  ending  with  1873. 31)1, 017, 109 


Wlieat. 
(bushels.) 


154,877 
570,  331 
926, 196 
002,016 
155,153 
238,057 
289, 572 
160, 414 
681, 712 
937, 152 
579,103 
146, 411 
940,899 
557,836 
584,115 
304.906 
423,080 
204,285 


Flour, 
(barrels.) 


3, 510, 626 
3, 712, 053 
3,512.109 
2, 431, 824 
2, 611,  596 
4,323.756 
4.882,033 
4,390.055 
3, 557. 347 
2,604,542 
2,183.050 
1. 300, 106 
2.076,423 
2, 431, 873 
3,463,333 
a  653, 841 
2, 514, 535 
2,562,086 


55.721,248 


Total  wheat 
and  flonr, 
(bushels.) 


25,708,007 
33, 130, 596 
26, 487, 041 
15. 161, 136 
17, 213, 133 
52.856,837 
61, 699, 737 
58,110.689 
41,468,447 
22,959,862 
16,  494. 353 
12, 646, 941 
26, 323, 014 
29,717.201 
53,900.780 
52, 574,  111 
38, 995. 755 
52, 014, 715 


037,462,355 


101,417, 1'27     8!»8,  Ite,  7()4 
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Sstiniated  pvoduoif  exiport,  and  home  consuimption  of  wheat  during  seven  years  ending  tcitJt 

1873.     • 


Tears. 


18CT 

1868 

1869 

1870 

1871 

1873 

1873 

Total... 

Average 


Prodnctioii, 
(boshelA.) 


212. 441, 400 
234,096.000 
260,146,900 
235,884.700 
230,733,400 
249,907,100 
280.372,700 


1,691,602,700 


241,757,538 


Export, 
(bnsheb).) 


Confimnption, 
(bushela.) 


36,323,014 
29, 717. 201 
53, 900. 780 
52,574.111 
38, 995, 755 
52.014,715 
72,297,355 


335,822,931 


47,974,704 


148, 636, 045 
166, 629, 201 
177, 474, 614 
154,821,703 
161, 810, 806 
166, 694, 847 
174,948,084 


1,151,015,300 


164,430,757 


Seed, 
(bushels.) 


27,483,341 
27,690,196 
88,771,506 
28,488,886 
29, 915, 830 
31,287,538 
33, 137, 861 


206.763,509 


29,523,367 


FOREIGN  DEMAIO)  FOE  WHEAT. 

We  have  repeatedly  shown  it  to  be  the  policy  of  nations  to  supply 
their  own  people  with  wheat  and  other  bread  equivalents,  and  that  few 
fail  to  do  so,  and  fewer  still  undertake  as  a  permanent  policy  the  pro- 
duction of  cereals  for  exportation.  Among  the  latter  liussia  and  the 
United  States  are  the  most  prominent;  France  and  Germany  always  ex- 
port something,  but  often  partially  balance  exports  by  subsequent  im- 
ports. Great  Britain  is  the  only  regular  and  extensive  purchaser.  That 
the  reader  may  study  the  wants  of  Great  Britain,  and  means  of  supply, 
the  following  table  is  given,  compiled  from  the  official  records  of  British 
imports : 

Statement  allowing  the  sources  of  supply  of  wheat  to  Great  2iriiainy  as  presented  in  offidal 
tables  of  imports,  being  the  total  imports  of  wheat  and  flour  (in  equivalent  wdght  of  grain) 
in  flfiecn  years. 


Year. 


United 
States. 


Bussia. 


Gennany. 


France. 


British 
America. 


other  comi< 
tries. 


TotaL 


1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 


Cwt. 

4, 782, 785 
430,504 

0,315,125 
15,610,4»2 
21, 765, 087 
11. 869, 179 
10, 077, 431 

1, 498, 579 
986,229 

5, 091, 733 

0,753,389 
15.320,257 
15, 057, 236 
15,625,331 

9.634,349 


Ctot 

2,653,883 

3,837,454 

5,659,971 

4,540,483 

5,755,785 

4,538,934 

5, 129, 410 

8,093,989 

9, 181, 4.32 

14, 166, 794 

10,055,338 

9,187,236 

10, 326, 844 

15,689,943 

17,938,977 


4, '210, 117 


21 
19 

m 

49 
26 
21 

171 

r«7 
,^16 


7,  '^^F,  '.m 

7,:.H.,  K«8 

4,  i-:.r73 

4,-::..-,  H23 

5, 1-  \  m 


fJiot. 
r^.  Sei,  064 

12 

82 

35 

03 

21 

08 

-  M:r.^    30 

■^.  i !  '    32 

'-ii     63 

^2.  Hvi.  .50 

j.tM.ii  ;ao 

I -:   .62 

ly^'^.  -.81 


70'i.S38 

171^  121 

1,31      52 

3.38  49 
5,11  98 
3,19  87 
1,83      97 

52      56 

5      01 

83      06 

79      05 

3.39  41 

3.40  «0 
3,78.-76 
2,15,,  L70 


Chi- 
5,270, 
4,3?^ 
4,06 
6,08 
7,51 
3,60 
2.10 
2,43 
4,31 
9.03 
10,82 
6,84 
2.571 
4,8i 
8,14 


•t 

456 
147 
157 
40 
•63 
120 
S55 
!30 
99 
i53 
,30 
152 
U92 
IJ18 


23,201,941 
2^,497,734 
31,841,926 
37,6«,705 
50.042,394 
30,887,893 
28,837,803 
85,843,552 
89,371,679 
39,136,780 
36,506,045 
44, 447, 778 
36,906,115 
44,363,227 
47,612,896 


This  makes  a  total  of  628,141,861  cwt,  of  wheat  (or  its  equivalent  in 
flour,)  imported  into  Great  Britain  in  the  past  fifteen  years.  This  is  a 
yearly  average  of  35,209,487  cwt.,  or  65,724,319  bushels  of  sixty  pounds 
each.  The  requirements  of  the  past  five  years  have  exceeded  this  aver- 
age, though  in  1870  by  a  small  excess.  The  amount  for  1872  is  about 
eigh^-eight  million  bushels.  Many  have  supposed  that  Bussia  is  the 
heaviest  contributor  to  these  supplies,  but  these  official  figures  show, 
when  subjected  to  analysis,  that  the  United  States  furnishes  the  largest 
proportion,  the  total  for  fifteen  years  being  143,817,686  cwt.,  or  27  per 
cent,  of  all,  while  the  proportion  for  Bussia  is  24  per  cent,  or  126,756,477 
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ewt.  Germany  (excltisive  of  the  duchies  up  to  I860,)  contributes  17 
per  cent.,  (93,437,841  cwt.,)  and  France  9  per  cent,  (51,^2,638  cwt.) 
British  America  has  sent  5  per  cent.  These  prominent  contributions 
(with  fractions  of  percentage  omitted,)  make  84  per  cent.,  lea^'ing  but  IG 
per  cent,  to  all  other  sources  of  supply. 

The  absurdity  of  the  theory  that  there  is  a  surplus  of  wheat  produced 
is  strongly  shown  in  the  fact  that  only  the  United  States  and  Eussia 
are  reliable  iu  a  series  of  years  for  any  surplus  whatever,  that  their  ex- 
cess is  nearly  all  required  to  make  up  the  deficiency  of  a  single  country', 
and  that  there  never  is  any  other  outlet  for  such  excess.  Estimates 
have  been  rife,  in  commercial  quarters,  of  a  requirement  of  two  hundred 
million  bushels  by  nations  having  deficient  wheat  crops  in  1873.  It 
is  utterly  impossible  to  find  such  a  surplus,  if  necessary,  or  indeed  much 
more  than  half  of  it. 

The  following  table  gives  the  British  ofiicial  figures  for  1872  and  1873, 
with  the  cost  in  pounds  sterling  and  dollars,  and  the  cost  per  cwt. 

Quantities  and  declared vdlucB  of  icheai,  wheat-fiour^  and  tvheai-iiical  imi)ortcd  into  the  United 
Kingdom  during  18/2  and  1873. 


Wheat  from— 

Eussia 

Pemnark 

G«rBiany 

Tnmha 

Atistrian  territbrios 

Turkey,    Moldavia,  and 

Walfachia 

Egypt 

United  Stateb 

Chili 

British  No rth\LVin erica  . . 
Other  countries 

Total 

"Wheat  meal  and  Hour 
finom— 

Germany -  • 

Frfmce 

united  States 

British  Kortli  America. . . 
other  countries. 

Total  meal  and  flour.. 


Qiuiutities. 


1872.  1873. 


Chct. 

17,840,640 

431, 176 

.1, 887, 746 

2,843,016 


Declared  values. 


1872. 


Cwt. 

9, 598, 09«'£  10,591,335 

301, 7.58         290, 812 

2.153,857     2,646,469 

1. 170. 522     1,  840, 971 

99, 730  33, 979 


838, 073  367, 487 
2,337,206  1,SG0,401 
8, 606,  403  19,  742, 726 


1, 434, 125 
1, 719,  378 
1. 997, 731 


41,990,228 


43, 751, 030 


1,  05i,  574 

1,  341, 465 

743, 412 

3^.300 

9ir308 


4,396,059 


1, 557. 128 
3,  767, 330 
3, 802, 595 


667,243 
1^669,356 
1,580,697 

444.729 
1,823,1S3S 


454, 269 
1, 178, 675 
5, 593,  501 

947,538 
1, 138,  437 
1, 331.  590 


1873. 


United  States  go^d 
values,  rating  the 
pound  sterling  at  $5. 


1872. 


£6,072,  723  $52, 956, 675 
205,  450     1. 454, 060 


26,046.876  28,446,689 


990,558 
1, 229, 376 
627,823 
296.  S5' 
946,175 


6, 204, 260     4, 092, 189 


1,544,850 
747,737 
18, 016 

218.565 

697, 194 

12, 895, 779 

9S0,702 

2, 486, 584 

2,  578, 489 


13, 232, 345 
9,  aOl,  350 
169,695 

2, 271. 345 
5. 893, 375 
27,  967, 505 
4,737.690 
5. 692, 1P5 
6, 657: 950 


130,363,61512  96 
1,027,250  3  37 


130. 234. 380 


679,885 
1,598,878 
1,380,792 

399,130 
1, 780, 512 


4. 95ft,  790 
6,146,880 
3. 139, 115 
1,491,285 
i  730, 675 


5,839,197  20,460,945 


1873. 


Values  per 
cwt. 


1672.  1873. 


7,724,250 

3,738,685 

93,060 

1,002.825 

3, 485, 970 

64,  478,  895 

4, 903, 510 

12,432,920 

12,  892, 445 


142, 233.  445  3  10 


3  40 
3  33 
3  10 

2  71 

2  52 

3  25 
3  30 
3  31 
3  33 


3,399,425 
7,994.390 
6,903,900 
1, 995, 650 
8,902,560 


e3i6 

3  40 
358 
3  19 
3  13 

2  98 

2  76 

3  31 
3  15 
3  30 
3  39 


3  25 


4  69  4  94 
4  58  4  79 
4  225  4  37 

4  39  4  48 

5  15.  4  88 


29, 195, 985  4  65  4  70 


The  short  crop  in  Eussia  iii  1873  reduced  the  exportation  to  Great 
Britain  from  17,840,640  cwt.  to  9,598,096  cwt.  Here  was  a  deficiency 
of  8,242,544  cwt.  which  the  United  States  more  than  made  good,  in  an 
increase  of  exports  from  8,606,403  cwt  to  19,742,726,  or  2,803,777  cwt. 
more  than  the  Russian  decline,  and  swelling  the  total  receipts  of  Great 
Britain  for  the  year  1873  by  the  sum  of  1,761,402  cwt.  over  the  previ- 
ous importation.  The  principal  receipts  classed  under  ''other  countries" 
come  from  British  America* 
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PRODUCT  AND  EXPORT-PRICES  OF  CORN  IN  THE  UNITED 

STATES. 

Product  of  corn,  t»  hmhelSj  in  tlic  several  States  of  the  United  StatcSf  as  rcnovlcd  in  the 
census,  and  since  1869,  in  the  estimates  of  the  statistical  division  of  the  JJqyartment  of 
Agriculture. 


States. 


Aalbama 

ArkanBas 

Caliiomia 

Conneoticut 

Delaware 

Florida 

Georgia 

Illinois 

Indiana 

lOWH 

(yTiiTiaaa 

Kentucky 

Looiaiana 

Maine 

Maryland 

Maasaohnaetts . . . 

Michigan 

Minneaota 

Misaisaippi 

Misaoari 

Nebraska 

Kevada 

Xew  Hampshire . . 

New  Jersey 

New  York 

North  Carolina.. 

Ohio 

Oregon. 

Pennaylvania  — 

Bhode  laland 

South  Carolina. . . 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia. . . 

Wisconsin 

The  Territories 


Total. 


1859. 


33,220,282 

17,  823, 588 

510, 708 

2,069.835 

3,892,337 

2,  834,  391 
30, 776, 293 
115, 174.  m 
71,  588, 919 
42, 410,  666 

0,150,727 
64,043,033 
16, 653,  745 

1, 546, 071 
13,444,922 

2, 157. 063 
12. 444, 676 

2,941.952 
29. 057, 682 
72, 892, 157 


1.414.628 

9,  723, 336 

20, 001, 049 

30, 078,  564 

73.543,190 

76,122 

28.196,621 

461,497 

15, 065. 600 

.52. 089, 926 

16, 500, 702 

1, 525,  411 

38, 319, 999 


7,517,300 
2, 388, 147 


1869. 


16, 977, 948 
13, 382, 145 

1,22^  **22 

1,57   64 

3,01 

2,22 
17,64 
129.92 
51,09 
68,93 
17,02 
50,09 

7,59 

1,08 
11,70 

1,39 
14,08 

4,74 
15,63 
66,03 

4,73 


90 
56 
50 
95 
38 
65 
25 
06 
38 
88 
17 
07 
38 
T7 
l(i 
75 
10 
60 

1,277,768 

8,745,384 

16,402,825 

18,  454, 215 

67, 5«1. 144 

72.138 

34,702,006 

311, 957 

7,614,807 

41, 343, 614 

20,554,538 

1, 699, 882 

17,649,304 

8,197,865 

15,033,998 

1,289,335 


838,  792, 742  760, 944, 549 


35,  33^1, 000 

25»000,000 

t,  099, 000 

1,  413, 000 
3.311,000 

2,  247, 000 
31,000,000 

201,378,000 
113,150,000 
03,415,000 
16,685,000 
63.345,000 
18,  000. 000 

1,19**  'rn 
11,81        HJ 

1,32  no 
19.03      iM> 

5.  82  I  Kt 
30,30  iW 
91,99      '0 

5, 16  .10 
1      ui> 

1,21^ 

10, 05; 
19, 421 ; 
22,501^ 
87,75! 
8^ 
38,801 


12,  OOi 
51,00) 
23, 69i 

1,  920,  UUO 
19, 360, 000 

9,837,000 
19, 995, 000 

1,230,000 


1, 094. 255, 000 


1371. 


i:i,  n-f^,  tm 

Hi,  'j:jv  c<oo 

ii:tLi»oo 

I,  (-41  "00 

J,:.7-i.  ^lOO 

-4.  iv24.  iJOO 

^.t.  IW.  CiOO 

2D3,  :m,  (KK) 

Tti,  -jn^i,  000 

!>3.  (HI',  «i00 
■^l  i'X^,  <K)0 

:.;i,  -js.ooo 

i^,  IMil,  IJOO 

l,ir7^, '500 
il,irJ7,  000 

l.4U>,  IJOO 
1(1,  V'?,  lOO 

h+,  irii,  1300 

IH.  It^O,  JJOO 

:-^.lli:'iXiH)0 

7.  u-ai  1500 

1^1^00 

lU,  ,%r>!>,  i«0 
17,  4^,  1)00 
'J|i>,  irw,  lOO 

r;L^.  :jU<',  ilOO 

ri:,.  IH)0 

J5I,  -i:ti,  fioo 

JU'^,  ilOO 
:i,  --lit.  1100 

■i:-,v(io,  1)00 

'^i>,  i-'-l?,  ilOO 
l,747,i>00 

■I.  :!J:-.  rioo 

ji.:v't,  iiOO 

00 


991, 898, 000 


1872. 


22, 890, 000 
17, 062,  000 

1, 400, 000 

].  705. 000 

3,289,000 

1,  920.  000 
23, 777,  000 
'  217,638,000 
85, 541, 000 
101, 989, 000 
29, 631.  000 
63,534,000 
10, 125,  000 

1, 218,  000 
11.002,000 

1, 461, 000 
10, 987, 000 

7,988,000 
21, 816, 000 
105, 741, 000 

7,589,000 
13.000 

1, 374. 000 
12, 142. 000 
19,231.000 
24, 012, 000 
90,351,000 
89,000 
43,964,000 
295,000 
10, 627.  000 
40, 618, 000 
27, 934,  000 

1, 921, 000 
18, 184, 000 
.9.905,000 
21, 180, 000 

1, 360,  oqp 


1, 092, 719, 000 


1873. 


21,  751, 000 

16, 2Q3. 000 

1.  540, 000 

1.  .%4. 000 

2,  yCO.  000 
2. 112,  000 

24, 014,  000 
143. 634,  000 
67.  840,  000 
106, 200. 000 
47, 000, 000 
5H,  451, 000 

0, 112, 000 

f  .52.  OOO 

10,  451,  000 

1. 440, 000 
14,  099. 000 

7. 189, 000 
18,  543, 000 
70, 846, 000 

4,553.000 
12,000 

1, 305,  000 
10.442,000 
17,692,000 
21, 130, 000 
8d,  422. 000 
94, 000 
38,929.000 
297,000 

9, 245, 000 
42,  604, 000 
23, 743, 000 

1, 748, 000 
19, 275, 000 
10, 004, 000 
16, 308. 000 

1,242,000 


929,827,000 


Average  export  prices  of  corn  and  corn-m4}al  for  jyenods  of  ten  years. 


Periods. 


Period  ending  1840 
Period  ending  1850 
Perio<l  ending  1660 
Peiiod  ending  1870 


The  prices  since  3860  have  been  as  follows: 


Years. 


1861 
1862 
1803 
1864 
1865 
1866 
1867 


u 

-  •  I 

P 

10  64^ 

f3  40 

55 

3  07 

6.51 

3  93 

815 

5  14 

1  30 

7  47 

82 

4  76 

99i 

5  47 

Tears. 


1868 

1869 

1870 

1871 

1872... 

1873 
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EELAOIVB  PROFIT  OF  COEK  AND  WHEAT. 

The  great  crop  of  the  United  States  is  maize.  The  favorite  bread-food 
of  civilized  man  is  wheat,  yet  corn  in  this  country  occupies  the  next  place 
as  a  bread-yielder,  not  so  much  a  substitute  as  an  adjunct,  and  available 
in  a  greater  variety  of  acceptable  forms  than  wheat  itself.  But  the 
American  does  not  live  by  bread  alone,  deeming  himself  a  starveling 
without  meat  twice  a  day.  if  he  lives  in  the  East,  and  three  times  daily 
if  he  resides  in  the  South  or  West.  All  of  this  supply  of  meat,  in  its 
early  stages  of  production,  coming  either  from  green  or  cured  grasses, 
is  perfected  by  the  almost  exclusive  use  of  maize,  which  is  also  a  grass, 
rendering  literal  in  a  peculiar  sense  the  saying  that  '*all  flesh  is  gr^s." 
Animal  production  might  naturally  be  considered,  in  this  country,  the 
most  important  branch  of  husbandry :  it  is  not  only  comi^aratively  im- 
portant, but  it  is  pre-eminently  profitable.  This  might  be  shown  in 
many  ways.  A  few  statistical  generalizations  will  furnish  convincing 
proof. 

First,  the  magnitude  of  this  interest  is  a  marvel.  The  supplies  for 
man  and  beast  are  principally  found  in  corn,  hay,  wheat,  oats,  potatoes, 
barley,  rye,  and  buckwheat,  named  in  the  order  of  their  aggregate  money 
value.  Should  grass  be  included  with  hay,  it  would  of  course  occupy 
the  first  place.  Of  these,  com,  hay  and  oats  are  mainly  used  in  feeding 
domestic  animals:  wheat,  potatoes,  rye,  barley,  and  buckwheat  are 
mainly  consumed  by  man.  Yet,  taking  only  com  and  hay,  without  a 
mention  of  com-fodder  or  grass,  in  comparison  with  these  six  other  food- 
products,  the  values  for  the  past  five  years  may  be  thus  expressed,  in 
the  original  estimates  of  value  made  annually  by  this  Department : 


Com., 

Hay. 

Six  food- 
products. 

1889 

1058,532,700 
601, 839, 030 
478,275,900 
435, 149, 290 
447, 183, 020 

$337,662,600 
338. 909, 6S0 
351, 717, 035 
345, 909, 079 
339, 895, 486 

1515,003,218 
478,252,578 
505,406,212 
507,536.289 
546««09,143 

1870 

1871 

1872 

1873. 

Total 

2,620,979,940 

1,714,213,880 

2,553,007,440 

The  value  of  com  has  therefore  been  $13,594,500  per  annum  more  than 
the  combined  values  of  the  six  other  crops  named ;  and  that  of  the  cured 
mrasses  over  two-thirds  as  much  as  the  aggregate  of  the  six  crops. 
Gould  the  value  of  the  com-fodder  on  one  hand,  and  of  the  pasturage  on 
the  other,  be  added,  the  value  of  feeding  supplies  for  domestic  animals 
would  be  seen  to  be  enormous.  Nor  can  it  be  otherwise,  in  view  of  the 
variety  of  animal  products  required  to  sustain  life  and  meet  the  demands 
of  civilization — such  as  beef  and  pork  in  various  forms,  butter,  cheese, 
milk,  wool,  leather,  lard,  tallow,  stearine,  soap,  and  a  multitude  of  minor 
manufactures  from  animal  substances,  including  valuable  fertilizers  con- 
tributed during  the  life  and  after  the  death  of  the  animal  for  the  perpet- 
ual maintenance  of  the  producing  capacity  of  the  soil. 

Li  response  to  the  inquiry  as  to  the  comparative  value  per  acre,  it  is 
easy  to  show  the  superiority  of  corn,  notwithstanding  the  obvious  re- 
duction in  price,  by  the  immense  quantity  produced.  The  reported 
average  of  com  per  acre  may  be  a  few  cents  lower,  but  the  added  value 
of  the  fodder  will  make  it  predominant,  oven  after  au  allowance  for  a 
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possibly  greater  cost  of  production.  The  straw  of  the  cereals  should  be 
of  some  value,  but  with  few  exceptions  it  is  burned,  and  its  fertilizing 
value  dissipated,  except  a  minute  proportion  of  ash.  The  assumed  aggre- 
gate of  the  corn  acreage  of  five  years  is  184,565,343  acres,  yielding  in 
com  alone  $14.21  per  acrej  the  aggregate  for  the  six  crops,  345,166,063 
acres,  yielding  $13.99  per  acre.  That  overproduction  reduces  the  value 
of  the  corn-crop  is  evident  from  a  mere  glance  at  the  figures.  In  1869, 
when  the  crop  estimate  was  reduced  to  874,000,000,  the  aggregate  value 
was  $658,000,000,  and  the  value  per  acre  $17.74,  against  $12.76  for  wheat 
when  that  crop  was  the  largest  ever  known;  in  1870,  with  a  corn-crop 
estimated  at  1,094,000,000  bushels,  the  product  was  $601,000,000,  or 
$57,000,000  less  tor  a  crop  larger  by  220,000,000  bushels.  A  result  similar 
in  kind,  though  far  less  marked  in  de^«e,i8  obtained  by  comparison  of 
the  crops  of  1871  and  1872,  the  former  l^ing  medium  only,  the  latter  large. 
In  1871  a  crop  of  991,000,000  bushels  produced  $478,000,000,  or  $14.02 
per  acre,  while  that  of  1872,  estimated  at  1,092,000,000  bushels,  was 
worth  $435,000,000,  or  $12.24  per  acre.  This  shows  an  increase  of 
$38,000,000  from  a  decrease  of  101,000,000  bushels. 

This  makes  a  favorable  showing  for  com;  but  the  strongest  point  in 
its  favor  has  not  been  touched.  Being  largely  fed  on  the  farm,  it  is  in  a 
measure  restorative,  while  wheat,  carried  away  from  the  farm  without 
any  return  worth  considering,  is  an  exhaustive  crop.  These  two 
diametrically  opposite  practices  must  produce  opposite  results  upon 
soils,  one  making  the  rich  richer,  the  other  rendering  the  poor  poorer. 
As  might  be  exi)ected,  the  complaint  is  constant  that  the  wheat  aver- 
age grows  less  and  less;  and  the  fact  is  that  it  is  only  kept  from  heavy 
depreciation  by  a  gradual  removal  of  wheat-culture  westward  and  fresh- 
landward,  as  the  wheat-farmers  fold  their  tents,  after  the  manner  of 
the  Arab,  and  as  "silently  steal  away  "to  green  prairies  undisturbed  by 
the  plow. 

Thus  wheat-growing  becomes  nomadic,  while  cattle-feeding  is  station- 
ary. It  might  naturally  be  expected  that  sectiojis  in  which  corn-growing 
has  long  been  the  ruling  rural  industry  would  exhibit  more  valuable 
improvements  and  higher  average  values  of  farm-lands.  This  theory  is 
fully  verified  by  an  examination  of  the  assessed  valuations  of  agricultu- 
ral sections  in  which  the  exhaustive  and  restorative  systems  of  culture, 
as  illustrated  in  the  practice  of  com  and  wheat  formers,  are  respectively 
predominant  in  a  positive  degree.  While  the  planting  of  both  these 
crops  is  practiced  by  almost  all«  farmers  in  our  cereal  belt,  there  are 
sections  in  which  one  or  the  other  greatly  predominates;  and  there  is 
no  one  of  these  States  in  which  examples  of  such  predominance  are  so 
marked  as  in  Illinois.  To  make  a  fair  test,  let  us  take  the  counties 
yielding  the  heaviest  product  of  com,  and  as  many  making  the  largest 
quantities  of  wheat.  Erasing  from  the  record  of  wheat  counties  Madi- 
son and  Saint  Clair,  whose  valuations  are  manifestly  increased  by  proxim- 
ity to  Saint  Louis,  but  leaving  Jersey,  which  remains  the  highest  on  the 
list,  also  quite  near  Saint  Louis,  and  on  the  other  hand,  blotting  Sangamon 
from  the  corn-list  because  much  of  its  valuation  arises  from  the  fact  of 
its  being  the  capital  of  the  State,  there  remains  an  area  as  purely  agri- 
cultural as  can  be  selected  for  such  a  test.  There  are  eleven  counties  in 
each  list,  none  of  the  corn  counties  producing  in  1869  less  than  2,500,000 
bushels^  or  in  an  average  year  much  less  than  3,600,000  bushels;  and 
none  or  the  wheat  counties  yielding  less  than  500.000  bushels.  The 
counties  are  as  follows,  with  their  respective  yields  oi  com  and  wheat  in 
1869: 
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Com  counties. 


Bureau  — 
ChampaJsn 

Hcmry 

Kriox 

LaSaUo.... 

Logan 

McLi'an  — 
Morgan  ... 

Maaou 

Tormillion. 
"Warren 

Total 


Com. 


:^  030. 404 
3. 924, 720 
2. 541,  GS3 
2. 708, 319 
3. 077,  028 
4,221.040 
3.  rZi,  370 
3.198,835 
2, 643,  726 
2.818,027 
2,982,853 


•34. 875, 614 


"VThcat. 


4C5. 
223. 
4C2, 
275, 

2rj. 

239, 
S22. 
373v 
196. 
294, 
192, 


960 
668 
8S4 
418 
374 
019 
756 
719 
889 
364 
009 


3,223,100 


'WTieat  counties. 


Adams 

Clinton 

Greeno 

Jersey 

Macoupin. . . 

Monroe 

Montgonierv 

Pike 1 

Kanilolpli  — 
Stephenson . , 
AViUsUington 

Total... 


Wheat. 


PG3,807 
611,388 
577, 400 
558.367 
861. 558 
651, 167 
744, 950 
1, 057, 627 
1,  031,  472 
529,  512 
672.  480 


8,260,334 


Com. 


452, 905 
813.257 
051, 313 
519. 120 
051. 544 
543,718 
527,  899 
399, 1H8 
510,  Geo 
615, 679 
836, 115 


11, 320, 817 


Nearly  three  times  as  inncli  wheat  is  grown  in  the  eleven  wheat 
counties  as  in  those  of  the  other  list;  and  the  corn  counties  produce  of 
maize  a  little  more  than  three  times  the  amount  o(i  corn  placed  to  the 
credit  of  the  wheat  counties.  The  respective  prominence  of  these 
industries  in  the  two  lists  is  sufficiently  marked,  the  production  of  no 
county  in  the  one  entitling  it  to  appear  in  the  other. 

The  assessed  valuations  of  farm-lands,  including  all  improvements, 
should  be  considered  in  some  sense  indicative  of  the  comparative  profit 
of  tlie  industnes  which  make  these  values.  In  the  expectation  of  finding 
higher  values  in  corn  than  in  wheat  counties  the  following  tables  were 
made  from  the  State  returns  of  1871 : 


Cora  comities. 


Acroe. 


Value. 


?2 


Bureau 

Cluunpaign 

Henry 

Knox 

LaSaUe... 

Lo^an 

McLean 

Morgan 

INlason 

Vermillion. 
Warren 

Total. 


Wheat  counties. 


530,530 
555,707 
512.  766 
449,255 
713,390 
389.022 
740, 728 
358, 035 
358,100 
564,047 
341. 666 


$4, 206, 181 
4, 215.  595 
4, 980, 081 
3, 721, 268 
3, 766,  992 
3.  676. 090 
5. 780,  483 
4, 046. 086 
2. 148, 158 
4, 504, 379 
2, 503,  668 


5,513,246 


43, 548, 981 


Adams 

Clinton 

Greene 

Jersey 

Macoupin  . . . 

Monroe 

Montgomery 

Pike    

Kandolph  . . . 
Stephenson  . 
Washington. 


Acres. 


Value. 


tT93 
7  59 
9  71 
828 
528 
9  45 
7  78 

11  30 

6  00 

7  99 
7  33 


525,658 

302.977  ; 

342,347  I 

254,254 

546,  671 

237,026 

429, 216 

511,324 

360,038 

351.870 

326.331 


t4, 214,  303 
1,  734, 110 
2, 153,  425 
2. 101,  759 
4,  080,  505 

1,  252.  980 

2,  387. 480 
2.  891,  545 

1,  901.  726 

2,  292.  249 
1,941,622 


4, 187, 712     $26, 960,  710 


^6 

n 

$8  02 

5  72 

6  29 
8  26 

7  48 
5  S!* 
5  56 
5  06 

5  28 

6  .V4 
5  95 


6  43 


It  is  not  unexpected  that  the  average  valuation  per  acre  in  the  one 
case  is  $G.43,  in  the  other  $7.89,  or  22  per  cent,  greater.    It  Is  true  that 
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these  values  are  not  tlie  cash  values,  the  assessments  being  lower  for 
purposes  of  taxation ;  yet  the  true  proportion  between  the  two  alone 
is  not  necessarily  aflected  by  this  fact.  Yet  to  silence  cavil,  as  well  as 
to  accumulate  evidence,  the  census  returns  of  farm-lands  and  their 
valuation  are  appealed  to,  with  the  following  result : 


Com  conn ticB. 


Bureau 

Champalgu 

Henry 

Knox 

Ia  Salle.... 
Loean  ...>.. 
McLean  ... 

Morgan 

Maoon 

Vermillion. 
Warren 

Total 


Acres. 

Value.       [ 

45^,280 

$1  -  -J   039 

494,650 

1'.  *  \i    m 

309,983 

l-  ::.j.'JOO 

:t97,550 

1~  -•■!;, -;71 

584, 197 

s;-  •■■:  1   t79 

339,511 

ii.  ji;-.i»86 

584,431 

&1  .--..1 IWI 

355,043 

1     -1.  J39 

272,305 

]■■    Tc.    .JOO 

444,  451 

1  !.'■■•.    Ill 

308,064 

]             189 

4, 546, 365 

189,6-26,686 

Wheat  coanties. 


Adams 

Clinton 

Greene 

Jersey , 

Macoupin... 

Monroe 

Montgomery. 

Pike 

Randolph... 
Stephenson . 
Washington. 

Total... 


Acres. 


419, 872 
207, 767 
298,303 
14G,  937 
:y79,626 
176,  845 
332,981 
372,130 
304,208 
311, 725 
235,375 


3, 185, 769 


Value. 


$21,202,263 
5,976,205 

11,007,844 
6,065,415 

13, 128, 570 
5,355,430 
7,961.130 

14, 508, 922 
8,127,306 

14, 078, 430 
5, 518. 910 


113,530,440 


The  State  exhibit  included  all  taxable  lands,  whether  in  farms  or  not 
and  makes  a  total  of  5,513,246  acres  in  corn  counties,  and  4,187,712  in 
wheat  counties.  The  census  statement  includes  only  farms,  the  respect- 
ive aggregates  being  4,546,365  and  3,185,769  acres.  The  average  value 
per  acre  is  in  one  case  $41.70,  and  in  the  other  $35.63,  a  difference  of 
17  per  cent,  in  favor  of  the  com  district.  This  result  is  an  additional 
confirmation  of  the  theory  of  the  superior  profit  in  feeding  com  over  the 
transportation  of  wheat. 

An  objection  may  be  urged  that  the  com  counties  have  a  better  soiL 
There  appears  to  be  little  ground  for  such  objection  in  this  case. 
Among  the  wheat  counties,  Adams,  Pike,  Jersey,  Monroe,  and  Ean- 
dolph  lie  on  the  Mississippi,  and  havearich  soil,  muchof  itwell  adapted 
to  large  yields  of  com ;  Greene  borders  on  the  Illinois ;  Macoupin  and 
Montgomery  adjoin  the  fertile  corn-producing  Sangamon ;  Clinton  and 
Washington  are  three-iourths  fertile  prairie:  and  Stephenson,  on  the 
northern  border,  is  the  finest  portion  of  the  Kock  Eiver  Valley.  The 
com  counties  are  still  more  scattered,  Champaign  and  Vermillion  being 
in  the  eastern  central  part  of  the  State.  McLean,  Logan,  Morgan,  and 
Mason  occupy  central  positions ;  the  others  are  north  and  west  of  the 
Illinois  Eiver,  only  two  of  which  border  upon  it.  Thus  there  is  little 
difference  in  natural  advantages.  Were  such  differences  apparent  it 
would  matter  little  in  view  of  the  iact  that  wealth  derived  from  the 
soil  depends  far  more  upon  its  calture  and  treatment  than' upon  it6 
original  stores  of  fertility.  It  is  a  notable  fact  that  the  largest  crops 
and  densest  populations  of  Europe  are  found  upon  the  less  fertile  dis- 
tricts 5  the  richest  soils  are  in  the  least  populous  districts,  and  are  also 
less  productive  under  present  treatment. 

An  Iliinoisan,  whose  views  are  entitled  to  respect,  suggests  that  if  the 
com  area  has  the  larger  proportion  of  timber  this  circumstance  would 
render  the  valuation  higher.  The  eleven  counties  have  only  391,037 
acres  in  woodland  of  the  4,546,365  acres  in  farms,  or  8.6  per  cent. ;  while 
the  woodland  of  the  wheat  counties  amounts  to  908,756  acres  in  a  total 
of  3,185,769,  or  28.8  per  cent.  So  this  advantage  inures  to  the  benefit 
of  wheat,  and  requires  additional  profits  of  coru-growing  to  offiset  it  in 
the  valiuition  tables. 

Illinois  undoubtedly  famishes  the  best  test  of  this  question,  as  the 
two  industries  are  comparatively  less  separate  elsewhere ;  but  there  is 
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a  growiDg  preponderance  of  one  or  the  other  in  parts  of  Iowa.  The 
following  lists  include  respectively  all  counties  producing  in  1869  over 
1,500,000  bushels  of  com  each,  and  those  growing  over  090,000  bushels 
of  wheat  each,  the  area  and  valuation  being  the  official  assessment  for 
taxation  in  that  year : 


Com  cotmties. 

Acres. 

Valae. 

Benton '... 

450, 321 
325,990 
438.940 
320,674 
451, 490 
371,090 
452,231 
358,225 
358,890 
358,575 
283,944 
360,642 

12,927,086 
3, 918, 399 
4,297,222 
2,036,279 
3. 300,J391 
3,629,260 
4, 929, 317 
3,317,163 
2,828,053 
3,506,863 
3,759,418 
2,859,891 

$6  50 

Cedsa 

12  02 

Clinton 

9  79 

Fremont 

G  35 

Jasper  

7  31 

Johnson 

9  78 

liiim 

10  00 

Mahaska 

9  96 

Marion 

7  68 

Polk 

9  78 

Scott 

13  34 

Warren 

7  93 

4, 531, 012 

41,309,342 

9  11 

Wheat  ooonties. 

Acres. 

Value. 

4 

Benton 

450, 321 
357,397 
358.125 
483,502 
438,940 
361,649 
451, 490 
452,231 
366,032 
356,256 
457, 756 
435,781 

12,927,086 
2, 616, 146 
2, 517, 618 
3,403,854 
4,297,222 
2,632,804 
3,300,391 
4,929,317 
2,602,487 
2,600,668 
2,934,215 
1,895,647 

16  50 
7  32 

Black  Hawk 

Buchanan 

7  03 

Clayton 

7  04 

Clinton 

9  79 

Delaware 

7  28 

Jasper 

7  31 

Linn 

10  90 

MarshaU 

7  11 

Poweshiek 

7  30 

Tama 

6  41 

W^J^nftflhiflk . ,    .                               X.         X 

4  35 

4, 969. 480 

36,657, 455 

7  37 

In  these  lists  there  are  no  veiy  large  towns,  and  some  of  the  larger 
'  are  found  represented  in  each.  Of  the  twelve,  one-third  are  both  com 
and  wheat  counties,  Benton,  Clinton,  Jasper,  and  Linn  having  more  than 
the  minimum  limit  of  production  of  each  crop.  This  fact  must  tend  to 
equalize  the  average,  though  tiie  profits  of  corn-culture  should  be  equally 
marked  here  as  in  Illinois.  The  average  per  acre  in  the  corn-list  is  seen 
to  be  $9.11,  and  that  in  the  wheat  counties  $7.37,  the  percentage  being  23 
greater  in  the  com  average.  The  census  returns  a  much  smaller  area, 
not  including  taxable  lands  not  in  farms, "with  an  average  valuation  of 
$9.11  for  the  com  counties,  and  $7.37  for  the  other  list,  or  about  13  per 
cent,  higher  value  for  the  corn-producing  section. 


Com  conntiea. 


Acres  in 
farms. 


Value. 


Wheat  coontics. 


Acres  in 
forms. 


Valne. 


Benton  ... 

Cedar 

Clinton... 
Fremont . . 

Jasper 

Jolmson.. 

Linn 

Mahaska., 
"Marion... 

Polk 

Scott , 

Warren.. 


325,704 
290,810 
396,406 
164,994 
308,688 
318,281 
323,956 
278,969 
277,i561 
226,738 
259.906 
245,796 


$8,716,034 

10,473,122 

12,964,845 

4,769.850 

8,870,354 

8,496,044 

10,364,525 

8.103,998 

8,376,390 

6,667,664 

11.744.695 

7,461.356 


Black  Hawk. 
Buchanan.... 

Clayton 

Clinton 

Delaware 

Jasper 

Linn 

Marshall 

Poweshiek... 

Tama 

Winneshiek.. 


325,704 
272,450 
244,622 
366,451 
396,406 
287,409 
306,688 
323.956 
238,554 
233,905 
267,082 
347,528 


716,034 
100,998 
021,232 
267,968 
964,845 
200,888 
870,354 
364,525 
863,379 
107,700 
540,221 
119,  OU 


Total. 


3.417,109 


107.008,877 


Total 3,612; 764 


100,137,185 
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Coming  to  Missouri,  a  corn-growing  State,  it  is  found  that  wheat  is  a 
less  prominent  industry,  and  that  most  of  the  counties  showing  the 
largest  production  of  corn  als6  present  the  largest  yields  of  wheat,  and 
that  each  of  the  counties  above  the  wheat  minimum  of  250,000  bushels 
produces  two  or  three  times  as  much  corn  as  wheat.  In  fact,  there  is 
no  marked  segregation  of  the  two  industries.  Making  two  lists  of  nine 
counties  each,  several  of  the  counties  are  in  both,  and  the  remainder 
show  little  cause  for  separation,  the  averages  of  total  valuation  differ- 
ing by  only  six  cents  per  acre— a  result  which  furnishes  valuable  nega- 
tive testimony  in  the  same  direction — giving  an  example  of  equality  in 
value  where  the  assumed  cause  of  marked  inequality  is  absent. 

There  is  one  other  State,  Indiana,  in  some  few  portions  of  which  these 
two  industries  are  segregated  as  in  parts  of  Illinois  and  Iowa.  Of  counties 
yielding  each  in  1869  not  less  than  1,500,000  bushels  of  com  there  are 
eight,  and  as  many  growing  600,000  bushels  each  of  wheat.  Four  of 
these  are  in  both  lists,  and  are  thrown  out,  leaving  the  remaining  four 
in  each  marked  examples,  to  show  a  still  more  positive  discrepancy  if  a 
similar  result  shall  follow  as  in  the  cases  of  Iowa  and  Illinois.  These 
four  com  counties  produced  in  1861  four  times  the  amount  of  maize  grown 
in  the  four  wheat  counties;  and  the  wheat  counties  yielded  a  consider- 
ably larger  number  of  bushels  of  wheat  than  of  com  in  a  State  which 
usually  produces  from  three  to  four  tknes  as  much  com  as  wheat.  The 
valuation  is  that  of  the  State  in  1869,  as  follows: 


Corn  comities. 

Acres. 

Value. 

Bartholomew 

247,923 
229,372 
234,463 

307.724 

#4,744,209 
5, 727, 706. 
7,116,055 
3,861,258 

#19  13 

Docator. -.«..., ....  ....... 

24  89 

Hendricks 

27  87 

KliOT^T 

10,43 

Total 

1, 019, 482 

21,440,228 

21  03 

Wheat  conutiee. 

Acres. 

Value. 

r 

Carroll 

230,025 
290,894 
334,696 
365,90) 

$3,955,670 
6,407,470 
4,495.280 
5,332,744 

$12  58 

Elkhart 

22  02 

Kosciusko 

13  42 

Jia  Porto 

13  05 

Total 

1,222,406 

20, 191, 164 

16  51 

The  average  values  in  this  case  are  respectively  $21.03  and  $16.51  per 
acre,  the  corn  area  having  a  value  27  per  cent.  Mgher. 

The  result  of  this  investigation  cannot  fail  to  enforce  the  conviction, 
long  since  forced  upon  tiie  minds  bf  intelligent  farmers,  that  however 
profitable  apparently  to-day  the  selling  from  the  farm  of  its  principal 
products,  the  ultimate  result  is  decline  in  yield  and  reduction  of  value. 
Genesee  County  in  New  York  was  long  an  example  of  great  prominence 
in  wheat-culture,  which  has  been  for  many  years  declining,  until,  in  1869, 
only  22,374  bushels  were  reported  where  301,144  bushels  were  harvested 
ten  years  previously.  Many  have  mourned  this  decline  as  a  great  disas- 
ter, but  the  substitution  of  more  profitable  crops  has  wrought  no  serious 
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injury  to  Genesee  farmers,  whose  lands  are  valued  in  tlie  recent  census 
at  $75.86  per  acre,  instead  of  $49.81  in  the  former  census,  a  gain  of  52 
per  cent.,  while  the  average  for  the  State  of  New  York  has  increased 
from  $38.30  to  857.35,  an  average  of  49  per  cent.  The  more  thorough 
and  impartial  similar  local  investigations  are  made,  doubtless  the  more 
positive  and  convincing  will  be  the  testimony,  teaching,  not  that  wheat- 
culture  is  unprofitable  and  should  everywhere  be  abandoned,  but  that 
feeding  crops  upon  the  farm,  which  cannot  be  done  in  exclusive  wheat- 
culture,  is  the  only  safe  and  ultimately  profitable  system  to  pursue,  and 
a  golden  nile  of  agriculture. 

FLUCTUATIONS  OP  YIELD  AKD  AREA. 

Any  assumption  of  probable  production  based  only  on  a  medium  prod- 
uct and  average  area  in  cultivation  must  generally  be  fallacious.  It  is 
not  uncommon  to  find  an  increase  in  area  5*30  or  even  50  per  cent,  in  a 
given  crop  of  a  State,  or  to  witness  a  similar  decline  in  breadth  of  culti: 
vation.  The  rate  of  yield  is  equally  fluctuating.  There  may  be  a  yield 
of  five  bushels  of  wheat  per  acre  one  year,  and  ten,  or  perhaps  fifteen, 
the  next.  Such  being  the  facts,  a  careless  general  view  of  crop  condi- 
tions is  utterly  worthless  as  an  indication  of  the  amount  of  productton 
at  the  harvest  Only  the  most  accurate  local  reports,  combined  with 
reference  to  the  breadth  of  cultivation  and  degree  of  fertility  of  the  sev- ' 
eral  counties  of  a  State,  can  be  relied  on  for  approximate  correctness. 
At  best  these  diflSculties  are  sufficiently  discouraging  to  any  one  who 
would  attempt  the  business  of  interpreting  crop  reports,  however  numer- 
ous, systematic,  and  thorough  they  may  be. 

To  illustrate  this  idea,  reference  is  had  to  the  assessors'  returns  of 
Ohio,  which  are  probably  nearer  to  completeness  and  accuracy  than 
those  of  any  other  State ;  they  have  also  been  continued  for  a  longer 
consecutive  period.  They  show  that  in  fifteen  years  the  extremes  of 
average  yield  of  wheat  were  4.5  bushels  per  acre  in  1862  and  16.3  in 
1869.  Suppose  the  former  crop  had  been  grown  in  the  latter  year, 
sage  dabblers  in  statistics  would  mourn  the  decline  of  wheat-culture  in 
the  ten  years  past  rather  than  boast  of  its  increase.  The  average  for 
this  period  is  nearly  11  bushels,  and  each  of  the  six  years  between  1867 
and  1872  had  harvests  above  this  average,  though  fluctuating  annually 
in  yield  from  a  Iraction  of  a  bushel  to  four  bushels ;  and  six  of  the  nine 
preceding  crops  were  below  this  average,  the  exceptions  being  in  1860, 
1862,  and  1863.  The  area  in  the  first  year  of  this  period  of  fifteen  was 
a  few  acres  more  than  that  of  the  lastj  the  average  was  1,677,211  acres, 
the  smallest  breadth  1,159,964  acres  in  1869,  the  year  following  the  yield 
of  4.5  bushels  per  acre,  and  the  largest  was  2,401,535  acres  in  1862.  In 
the  first  seven  years  the  annual  area  was  not  only  above  the  average, 
liut  increasing  each  year  to  the  sixth  year,  when  a  aecline  of  25  per  cent, 
followed  in  1863,  and  continued  each  year  until  1867,  when  the  lowest 
poi^jt  was  reached,  since  which  tim^the  annual  breadth  has  been  quite 
near  the  average  for  the  whole  period,  though  reaching  it  only  in  3869. 
With  these  fluctuations,  both  m  area  and  yield,  there  is  of  course  a 
chance  for  greater  differences  still  in  product;  therefore  we  are  not  sur- 
prised to  find  a  return  of  5,824,747  bushels  !n  1866,  and  29,916,518  in 
1862,  the  next  largest  being  the  crop  of  1869. 

The  rate  of  yield  of  com  for  the  same  period  has  a  range  from  27 
bushels  per  acre  to  40.8.  As  with  wheat,  the  yield  has  been  of  late 
above  the  general  average  of  33  bushels.  Sailing  below  only  in  1867  and 
1869,  since  the  year  1865,  while  for  seven  years  previously  only  the  crops 
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flf  1860  and  1861  reached  the  average.  The  range  of  acreage  is  from 
1,834,138  acres  in  1858  to  2,682,165  in  1871.  The  next  largest  area  was 
in  1859, 2,431,312  acres,  then  declining  each  year  for  six  years,  until  the 
iM^adtli  of  1,932,305  is  reached,  afterwards  varying  little  from  2,200,000 
acres  for  four  years,  and  then  rising  again.  The  smallest  product  was 
50,803,582  in  1858,  and  the  largest  103,053,234  bushels  in  1872.  The 
largest  ductnatiou  was  26,121,9^  bushels,  or  42  per  cent,  increase  from 
1869  to  1870.  The  small  crop  of  the  census  year  in  other  States,  as  in 
Ohio,  has  deceived  superficial  thinkers  in  statistics — L  e.,  nearly  every- 
hodj — into  the  belief  that  corn-growing  has  greatly  declined  5  and  yet 
the  average  of  the  past  eight  years  in  Ohio  is  80,183,152  bushels  per 
aimaai,  and  for  the  preceding  seven  years  65,353,672  bushels ;  and  the 
average  yields  per  acre  for  these  periods  respectively  are  35.9  and  30.4 
bushels,  or  18  per  cent,  increase. 

The  rate  of  yield  in  wheat  has  been  very  unequal.  A  marked  contrast 
is  made  by  separating  the  past  six  years  from  the  preceding  nine.  The 
latter  i)eriod  has  far  exceeded  the  productiveness  of  the  former,  tbe 
average  yields  per  acre  being,  respectively,  12.4  and  10  bushels,  an  in- 
crease of  2.4  bushels.  These  diftereuces  were  largely  the  result  of  un  pro- 
pitious seasons.  It  is  possible  that  lack  of  labor  during  the  years  of  the 
war  and  less  of  thoroughness  in  culture  may  have  aided  in  producing 
these  low  avexages.  After  1861  the  yield  of  corn  was  yearly  diminished 
mita  I860;  of  wheat,  after  1862,  (sown  in  1861,)  untU  1866.  The  acreage 
of  both  also  declined  through  the  same  period,  though  that  of  wheat 
did  not  begin  to' fall  till  1862. 

The  following  tables  give  the  details  of  this  information,  compUed  from 
the  official  reports  of  Ohio :. 


Years. 


1356-- 

lase.- 

ISEO.. 
1361.. 

vsei.. 

1B63  . 
1863- 

lees. 

BCT. 
1368. 
WtB. 
»»- 
IFTl. 

^£:2. 


ATcragc 3,225,169 


Acres. 


1, 834, 138 
2, 431, 312 
2,397,639 
2.260,129 
2. 120, 544 
2, 027. 811 
1, 936,  616 
1,  932, 305 
2,248,993 
2, 183, 790 
2,232,301 
2, 201, 357 
2.360,189 
2,682,165 
2,520,253 


BosIioIa. 


103, 


863,582 
730,846 
588,704 
858,878 
764, 887 
614, 017 
053,491 
053,608 
380,320 
875,064 
725,288 
443, 340 
565,299 
363.060 
053,234 


73,202,682 


27.7 

29.5 

38 

33 

30 

27 

27 

35 

36.5 

29.8 

34.3 

28.3 

37.5 

30.6 

40.8 


Acrea. 


1, 695, 412 
1,780,543 
1, 844. 667 
1,934,002 
2,401,535 
1, 811, 278 
1, 665, 495 
1,  451, 720 
1, 295,  5:J9 
1, 159, 904 
1, 450, 734 
1. 723, 743 
1,658,001 
1,667,659 
1. 611, 217 


Basbels. 


17, 655, 483 
13, 347, 967 
23,640,356 
20, 055, 424 
29,916,518 
20, 452, 410 
15, 541, 385 
13, 234, 139 
5, 824,  747 
13,  350,  736 
16,  480,  059 
26,  499.  729 
18, 720,  341 
22, 274, 378 
18, 087. 664 


32. 9  11, 677, 211     18, 339, 156 


10.0 

7.0 
13 
10.5 
12 
11.5 

0.3 

9 

4.5 
11.5 
11.3 
15.3 
11.9 
13.2 
11.2 


109.9 


The  yield  of  oats  averages  about  3oJ  bushels,  and  has  been  greater 
in  the  later  years  than  in  the  earlier  part  of  the  period.  In  1858  the 
average  was  12  bushels,  which  became  23  the  next  year,  and  30  in  1860. 
The  are^  has  also  been  increasing  in  recent  years. 

The  fluctuations  in  the  yield  of  rye  are  about  equal  to  those  seen  in 
the  wheat-crop.  The  average  yield,  about  10  bushels,  is  actually  less 
than  that  of  wheat.  The  year  of  failure  in  wheat,  1866,  shows  a  rye 
average  of  about  8  bushels,  while  1859  gives  the  lowest,  5.7  bushels. 
Tbe  area  has  a  wide  rauge,  frodi  25,166  acres  in  1872  to  108,609  in  1807, 
the  year  after  the  wheat  failure,  affording  another  instance  of  the  ex- 
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treme  sensitiveness  of  farmers  to  the  suggestions  of  price  of  products 
and  rate  of  production. 


Years. 


1858., 
1859. 
18G0., 
1861.. 
1882.. 
1863. 
1864.. 
1865.. 
1866.. 
1867. 
1868. 
1869.. 
1870.. 
1871.. 
1872.. 


OATS. 

BTE. 

^ 

& 

fkd 

p«d; 

Acres. 

Bushels. 

Acres. 

Bushels. 

^i 

669,147 

N 

P 

8,026.251 

12 

90.191 

874.558 

9.6 

643. 613 

15, 048. 910 

23 

96,968 

554,253 

5.7 

830,104 

25,127,724 

30 

94,394 

1, 078. 764 

11.4 

728,722 

17, 798, 794 

24 

69,374 

779,829 

11.2 

574,820 

11, 802, 470 

20 

57,381 

823.291 

14.3 

548, 019 

11, 317, 561 

20 

32,257 

305.939 

9.4 

606,738 

14.570,293 

24 

48,561 

503.316 

10.3 

690, 740 

17. 586, 664 

2.5 

87.289 

910, 518 

ia4 

770.206 

21,  856, 564 

28 

77,947 

622,333 

7.9 

766,607 

18,534,222 

24 

108.609 

1,025,291 

9.4 

798, 573 

19. 058. 852 

23 

87,899 

815.666 

9.3 

836,564 

24,417,799 

29.1 

76,436 

852, 75S 

11.2 

927,160 

24,819,906 

26.8 

35,101 

331,196 

9.4 

1,000,122 

32,696,127 

32.6 

37,207 

428, 014 

1L5 

971,494 

25,825j742 

26.5 

25,166 

295,843 

11.7 

757.509 

19,233,126 

25.3 

68,319 

680,104 

9.9 

The  attention  of  the  reader  is  called  to  the  extraordinary  fluctuations 
in  area,  as  well  as  material  differences  in  the  rate  of  production,  in  the 
minor  crops,  such  as  barley,  buckwheat,  &c.  Buckwheat  is  mainly  a 
supplementary  crop,  put  in  to  ward  off  anticipated  scarcity,  or  when  the 
season  has  been  unpropitious  for  sowing  .the  standard  grains.  This 
accounts  for  an  area  of  14,972  acres  in  one  year,  and  149,445  in  another. 
Barley  is  dependent  upon  the  vicissitudes  of  the  season  and  the  beer 
business : 


Tears. 


1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

Average 


Acres. 


125,745 
101.670^ 
102,730 
60.514 
50,128 
74,348 
117,453 
133,040 
82,637 
84,131 
40,021 
72,847 
78,976 
81,252 
72,483 


Bushels. 


2,103,199 
1,623,548 
1. 548. 4n 
1,255,049 
1.222,041 
1,329,251 
2,337,213 
2,419,900 
1,353,955 
1,604,179 
815,788 
1.689.416 
1,502,007 
1,941,240 
1,528,966 


85,798       1.618,235 


16.72 

15.97 

21 

21 

23 

18 

21.25 

17 

14 

19 

20.38 

23.18 

19 

23.89 

21.08 


18.86 


BUCKWHEAT.. 


Acres. 


71,282 
149. 445 
66,827 
51,389 
90,907 
24,846 
71.045 
33,625 
103,982 
57,873 
51,232 
28,948 
24,426 
14,972 
34,882 


53,712 


Bushels. 


791,921 
3, 042, 176 
763.939 
696,623 
179,135 
225,858 
965,679 
831,985 
1,292,415 
590.245 
562,256 
223,766 
287,043 
177.938 
266,807 


726,572 


11.11 
20.22 
11.43 
13.55 

ase 

9.09 
13.58 
24.74 
12.42 
10.19 
10.97 

7.70 
11.77 
1L88 

7.65 


13.52 


The  potato-crop  is  comparatively  uniform  in  area,  yet  there  is  a  dif- 
ference of  50  per  cent  between  the  smallest  and  largest  breadth;  audit 
is  still  more  uniform  in  rate  of  yield,  exhibiting  averages  quite  as  low  in 
the  period  before  the  advent  of  the  potato-beetle  as  in  that  since  its 
arrival.  "Eternal  vigilance''  and  Pa4s  green  have  kept  up  the  full 
average  of  the  entire  period. 
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Years. 


Acres. 


Bushels. 


Acres. 


1860 

leei, 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

Ayerage 


96,254 

80,949 

75,367 

80.785 

81,979 

70, 515 

94,226 

87.149 

103,287 

118,862 

87,787 

100.630 

105,896 


9,365, 
6,556, 
5, 109, 
5,297, 
6, 811, 
4,827, 
6.725. 
5.744, 
7,449, 
10,274, 
6.12V 
8,755. 
7,832, 


80 

70 

66 

83 

66 

71 

65 

79 

86.4 

69.7 

87 

73.9 


30,872 
31,255 
29,392 
37,042 
43, 101 
17,804 
25,258 
53,317 
23,450 
23,072 
12,932 


27,216 
27,359 
29,542 
67,068 
55,147 
20,094 
28,668 
30.353 
21,988 
25,505 
34,599 


2.700,071 
2,347,578 
2,655,332 
3,963,751 
4,606,089 
1,255,866 
2, 004, 055 
1. 777, 100 
2.186,673 
1,817,042 
968,130 


91,052   0,994,638  76.8 


29, 772  33, 413 


2,307,426 


A  study  of  the  fluctuations  exhibited  in  these  tables  will  serve  to 
moderate  the  pretensions  of  superficial  crop-reporters  j  and  a  comparison 
of  the  results  of  State  and  national  enumerations,  as  given  below,  will 
reveal  the  imperfections  of  an  oflttcial  census.  The  average  product  for 
fifteen  years,  being  but  two-thirds  the  yield  of  1869  in  wheat,  and  almost 
10  per  cent  higher  than  that  of  corn  for  the  same  year,  may  serve  to 
correct  the  prevalent  error  relative  to  those  crops  arising  from  the  par- 
tial failure  of  the  one  and  remarkably  high  condition  of  the  other  in  the 
census  year. 


1859. 

1869. 

68,730,846 

62.  443, 346 

73,543,190 

67.501,144 

13. 347, 967 

26, 499, 729 

14.487,351 

27, 882, 159 

15,048,910 

24, 417, 799 

13, 472, 742 

25, 347, 549 

554,258 

852,722 

425,918 

846,890 

1,623,548 

1, 689, 416 

1,663,868 

1,715,221 

3, 042, 176 

223,766 

2,370,650 

180,341 

Average, 
15  years. 


Assessors'  retoms  )  _._  C 

Census  returns...  j*^™ { 

^sriss™}'»-' { 

Assessors*  returns  \  ^j^  C 

Census  returns .. .  j""** \ 

Assessors'  returns  \  C 

Census  returns .. .  >^    ( 

Assessors*  returns }  u-_i«„  < 

Census  returns...  l^*^^«y '. { 

Assessors'  returns  I  K„«i,__i,»«i.  ? 

Census  returns...  5^"°^^^®** J 


73,262,682 

18, 339, 156 

19,233,126 

^      680, 104 

I  1,618,235 

\      726,572 
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FAEM  VALUES. 

The  following  tables  are,  in  part  re-arrangements  of,  in  part  deductions 
from,  the  figures  of  the  census  of  1870,  prepared  for  i>urposes  of  refer- 
ence and  investigation  : 

Value  of  farm  xiroxyerty. 


States  and  Teiri- 
tories. 


United  States 

Maine 

Xew  Hampshiro . . 

Vermont 

Mu88acliasetta  — 

Bhode  Island 

Connecticut 

,  Now  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina — 
South  Carolina — 

Geor^ 

Ploricla 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia  — 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

Califoiiiia 

Oregon 

Nevada *. 

Dakota 

Montana 

Idaho 

Washington  

Wyoming 

Colorado 

Utah 

Arizona 

New  Mexico 

District  Columbia 


Value  of 
farms. 


|9,a62,803.6«l 


102, 061, 951 

80, 589. 313 

139, 367.  fi75 

116,43.^  -r*A 

91,57t.  !-ti.t 

124, 24 1  Afi'^ 

1,272,85:.  it^'h 

257,521.  3711 

1,043,  481^  r>da 

46,  IVl  670 

170, 36'J,  li§4 

213, 02i>,  H 15 

78,211  ni--:l 

44,60 

94,55 

9,94- 

67,73 

81, 711 

68,21 

60, 14 

40.02 

218, 74 

101,601 

311, 23^ 

1,  054, 46 

398,24' 

634,801  i>fi 

920,50.  :^4i; 

300,411  ^Jiil 

97,847.  U-1 

392, 66 .f 11 

392,90  ^5^37 

90,3Q7  Mt,\ 

30,24J  iSii 

141,24'!  "2H 

22,35,    -[» 

1,  48 .-  .HS-i 

2, 06    -^^t 

72 1 

49  i 

3,97 


.  rri 


3,  3S5.  748 
2,  297, 922 
161, 340 
2.260,139 
3,800,230 


Value  of  farm 
implements. 


$336,878,429 


\  ■--.^  U3 

/.  iv^'^.is 
;■.,  'Jj\  -riS 
\  !XKi,  ri79 
7^.  i.M6 
:t.  2K^.VJ9 

■!.-i.?i:t7,':i2 

7.  H.^7,  ^kOl 

iiTi,  &:»^,  if»6 
1,  tmi,  (r44 
5.9Gfl>rH76 
I,  li*^IJk36 

■!.»--  Ill 
-,  -^-.  '^6 
in  [1.^01 

3,  iioi;,  U24 

4, 456. 633 

7, 159, 333 

3,  396. 793 

2, 237, 409 

8, 199, 487 

2, 112.  937 

8, 572,  896 

25, 692,  767 

13, 711, 979 

17, 676, 591 

34, 576,  587 

14, 239, 364 

6, 721, 120 

20,509,582 

15, 596, 426 

4, 053, 312 

1,  549, 716 

5, 316, 690 

1, 293, 717 

103. 718 

142, 612 

145,  438 

59,295 

280.551 

5,723 

272,004 

291,390 

20,105 

121, 114 

39,450 


Value  of  live- 
stock. 


$1, 525, 276, 457 


23, 357, 129 
15, 246. 545 
23,888,835 
17, 049, 228 

3, 135, 132 

17,545,038 

175, 882, 712 

21,  443,  463 

115,647,075 

4, 257, 323 
18,  433, 698 
28,187,669 
21,993,967 
12, 443, 510 
30, 156, 317 

5,212,157 
26, 690,  095 
29,940,238 
15, 929, 183 
37,  425, 194 
17,222,506 
55, 084, 075 
17, 175,  420 
06, 287, 343 
120, 300. 528 
49, 809. 869 
83, 776, 782 
149,756,098 
45, 310, 862 
20, 118,  8-11 
82, 987, 133 
84, 285, 273 
23, 173, 185 

6,  551, 185 
37, 964,  752 

6, 828, 675 

1, 445, 449 
779,952 

1,818,693 
520. 580 

2, 103, 343 
441, 795 

2, 871, 102 

2, 149,  814 
143,996 

2, 389, 157 
114, 916 


Total  value. 


fll,  124, 958, 747 


131, 12 

99,29. 
168,50'. 
13S,  43  ■ 

95,49 

145,03! 

1, 404, 73 

286, 85  J  S30 
1,194,781     33 

52,171  >  37 
194,07-.  "58 
246, 13-;  -50 
104, 2Sr  161 

59,53  J19 
129,33'-   186 

1.'>,60j     21 

97,71^  55 
116,ll.>,-i47 

91,  303, 942 
100, 971, 937 

59,  489, 613 
282, 027, 309 
120,  692,  738 
383, 099, 155 
1,200,458,541 
401, 702,  420 
736,  257, 562 
1, 104, 839, 631 
309.  964, 310 
124, 687,  403 
496,  l.-iO,  156 
492,  789,  746 
117,553,537 

38,  343, 167 
184.  521,  470 

30,  475, 381 
3. 094,  672 

3,  007,  829 
2,  693, 324 
1,  072,  735 
6, 371. 235 

405,  705 
6,  529.  454 

4,  739, 120 
325,  441 

4, 770,  410 
3, 954, 596 


VxVLUE  TKU 
C.U'ITA. 


I 


$285  80 


5.9  c5 


$1,  878 


209  IG 

1,599 

311  90 

2,132 

530  77 

2,911 

95  02 

1.902 

117  30 

2,164 

2d9  84 

3.322 

341  05 

3,993 

316  58 

4,544 

339  24 

4,594 

417  32 

3,267 

248  50 

2.412 

200  90 

1,006 

97  53 

387 

84  37 

288 

109  22 

3S5 

83  43 

369 

98  01 

335 

140  24 

448 

125  74 

645 

123  50 

605 

122  79 

544 

224  09 

1,056 

273  50 

1,634 

290  00 

1,467 

450  41 

3,023 

369  98 

2,466 

438  08 

2.760 

395  62 

2,935 

341  31 

2,254 

28:1  57 

1,659 

415  53 

2,360 

230  29 

1,807 

322  50 

1,605 

311  75 

1,659 

329  30 

3, 8.'V5 

335  18 

2.300 

72  83 

1,  495 

212  10 

1. 102 

130  78 

1,27.". 

71  52 

734 

2<'5  07 

l,G«:l 

51  07 

2,  P22 

1(;3  7 J 

1,010 

54  Gl 

454 

33  70 

2r.3 

51  J*2 

255 

30  03 

2,897 
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States  and  Teatitorios. 


Maine 

Na.w  HampHhiro. 

Vermont 

Massachuaotts  — 

lUkodo  Island 

Connecticut 

Kew  York 

New  JcMoy 

ronnsylvania 

Delawarr 

Marshland 

Virginia 

North  Carolina... 
South  Cai'olina... 

Goorda 

Florida 

Alabuua 

MiaBisRippi 

Loaisiana 

Texaa 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio. 


Mchi^u  .. 
Indiana — 

lUinois 

Wisconsin., 
Minnesota. 
Iowa. 


Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Arizona 

Colorad  o ■- 

Dakota 

District  of  Colombia. . 
Idaho. 


Montana 

New  Meidco 

Utah 

Washington . 

Wyoming 


e:  o 

m 

Hi 

Total  value. 

n 

S 

ft,  9 

s-^ 

$33. 470.  n-i  F 

111  47 

15300  ' 

S4C8  00 

22,47:i,r.r 

9  63 

70  00 

4-J  00 

34,647.(Ji.C 

11  27 

104  00 

.5(>7  00 

32, 19t!.  :r,.- 

18  54 

22  00 

442  00 

4,761,  lii'i 

16  47 

,   21  00 

4tM  00 

26,482.  1:J' 

16  OS 

49  00 

6(K)  00 

253.52b.  I. -i;^ 

16  22 

57  00 

677  00 

42,72.->.  r> 

21  G2 

47  00 

670  00 

183, 94«i.  (W^ 

15  97 

52  00 

707  00 

8,l7).r^^^ 

11  70 

65  00 

511  00 

35,34:!  -r 

12  13 

45  00 

439  00 

51,771  '  J 

6  34 

42  00 

211  00 

57,84-  -'v 

11  00 

5i  00 

214  00 

41,90!'  [H-: 

13  92 

59  00 

202  00 

80,3911  :  ■ 

11  77 

68  00 

239  00 

8,90'  H'^ 

12  10 

47  00 

209  00 

67,5*'  ;^::. 

13  34 

67  00 

231  00 

73,137  J. ^ 

17  37 

88,00 

S82  00 

52,00^^-- 

25  42 

71  00 

367  00 

49,18-.  iT'i 

10  59 

60  00 

294  00 

40,70l.^:'-i 

21  88 

84  00 

372  00 

86,47^^  17 

12  63 

60  00 

323  00 

23.3T.M^.' 

9  06 

02  00 

316  00 

87,  477,  :t7.f 

10  79 

66  00 

335  00 

198, 25-1,  H(n 

13  70 

74  00 

499  00 

81,50^.(1,^1 

15  99 

68  00 

435  00 

122,914.  :5u- 

12  16 

73  00 

460  00 

9l0,e6^l.  :.- 

10  91 

83  00 

560  00 

78,02-;.f.i;^; 

13  23 

74  00 

488  00 

33,44(^,41.1.1 

14  40 

76  00 

445  00 

114,38ii.Ml 

12  17 

05  00 

544  00 

103,03j.7:.' 

11  28 

59  00 

390  00 

27,63n.if.-.l 

14  02 

75  00 

377  00 

8,60^74: 

13  30 

70  00 

372  00 

49,  85<i,  &J  i 

8  02 

89  00 

1,041  00 

7,  ICii. '!) ' 

6  38 

78  00 

537  00 

1,  C5'>, "  I ; 

17  91 

39  00 

801  00 

277,  !"f^ 

19  06 

28  00 

216  00 

2,33:»,uv 

24  43 

58  00 

361  00 

49  rM'.,-.-, 

11  62 

34  00 

196  00 

31J,  r,i. 

38  65 

2  00 

234  00 

63:,7:r 

23  97 

42  00 

436  00 

l,67^i,<U:-" 

19  80 

81  00 

794  00 

],90s\0^-. 

13  32 

20  00 

102  00 

i.97:i,  1!  J 

16  61 

22  00 

189  00 

2,111/Ki' 

11  00 

88  00 

560  00 

4i:.7Ci| 

126  51 

4  00 

259  00 

SHEEP  AND  WOOL. 

The  estimated  number  of  sheep,  on  the  1st  of  January,  1874,  was 
34,038,200,  and  the  annual  product  of  wool  for  1873  may  be  placed  at 
about  146,000,000  pounds.  The  wool-manufacture  requires  a  constantly 
increasing  amount  of  raw  material.  The  imports  of  eleven  years,  from 
1861  to  1871  inclusive,  amounted  to  572,047,377  pounds  of  wool,  (exclu- 
sive of  shoddy,)  an  average  of  52,058,843  pounds,  costiug  (in  gold  at 
port  of  shipment,)  $89,375,908,  or  $8,125,082  per  annum.  The  imports  of 
1872  were  122,256,490  pounds,  costing  $26,214,195,  and  those  of  1873, 
85,496,049  pounds,  valued  at  $20,433,938.  At  the  same  time  the  imports 
of  woolens,  which  had  for  eleven  years  an  average  gold  value  of 
$33,099,301,  amounted  in  1872  to  $52,408,921,  and  in  1873  to  $51,075,492. 

The  business  of  wool-growing  scarcely  "  holds  its  own  "  east  of  the 
Mississippi,  but  is  increasing  from  the  Missouii  to  the  Pacific  coast,  upon 
plains  and  in  the  mountains,  though  in  settled  parts  of  Nebraska  the 
lack  offences  is  a  check. 
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Statement  of  slteep  and  wool  production  of  the  prinapal  countries  in  the  world. 


Countriea* 


n 


1 
ft 

11 


Value  of 
wooL 


go. 


Years. 


Il 

S9 


ITnited  States.. 
Great  Britain.. 

Ireland 

Bossia 

Sweden 

Norway 

Denmark 

Germany 

Prassia 

Wiirtemberg... 

Bavaria 

Saxony ... 

HoUand....'... 

Belgiom 

IFranoe 

Portugal 

Spain 

Italy 

Austria 

Hungary 

Switzerland... 


Greece., 

Australia 

Tasmania 

New  Zealand 

Cape  of  Good  Hope. 


32.8 
34.1 


117.  C 
IGO 


$70,525 
39.990 


10  51 
25 


45.3 
L6 
L7 
1.9 

25.3 


90.8 
6.1 
6.4 
7 

52.1 


18.885 
1.140 
1.135 
1,610 

21,700 


1874 
1873 
1873 
tl859-'63 
1871 
1665 
1871 


1 
6 
30.4 


6.2 

3.5 

9L2 


1,155 

655 

17,040 


1872 
1872 
1863 
1867 
1871 
1866 
1872 


22.1 

11 

16.6 


74.4 
24.8 
31.1 


31. 010 
5,175 
11.655 


4 

2.5 

37.4 

1.7 

a4 

10 


1.3 

7.6 

152.2 

6.1 

2&8 
38 


250 
1,110 

56,780 
2,370 
7.820 

12,665 


1865 
1867 
1871 
1871 
1866 
1867 
1873 
1873 
1871 
1865 


964.6 


302,660 


*34 

29.4 
4.4 

45.1 
LO 
1.7 
1.8 


1.5 
.5 
2 
.3 
.8 
.5 
24.7 
2.4 
22 
11 
5 
15 
.4 
2.5 
40.6 
L3 
9.7 
9.8 


tAverage  for  5  years. 

The  first  two  columns  give  the  estimate  of  the  London  Statistical  So- 
ciety in  1866;  the  last  colamn  is  the  latest  official  st-atement  of  the  same 
countries. 
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States  and  Territories. 

Establishments. 

Hands  cmplojbed. 

Xunibcrofseta 
of  cords. 

1870. 

1660. 

1850. 

1670. 

1860. 

1850. 

1870. 

24 
17 
40 
600 
30 

1860. 

AlabaiiK^  ,t r..,.. 

14 
13 
5 
108 
11 

6 

41 
31 

059 
7,297 

399 

198 

14 

ATlCaniMMJ  rr, ^-r 

Galifomia 

i 

84 
4_ 

"  "ho 

8 

1 

no 

3,767 
114 

"5,"  488" 

140 

2 

6 
205 

8 

Connftot^ftnt ^^, 

Delaware 

District  of  Columbia 

Florida 

i 

40 

109 

175 
85 
9 

125 
2 

107 
31 

185 
54 
10 
11 

156 

77 

29 

1 

252 
52 

233 
9 

457 
65 
15 

148 
20 
15 
65 
68 
74 
64 

1 

503 

1,730 

2, 469 

1,088 

91 

683 

29 

3,042 

327 

20,550 

116 
718 

3,750 

1,094 
20 

8,812 
249 

2,243 

179 

12,764 

6,363 
53 
428 
100 
106 

1,870 
278 
316 
775 

1 

72 

250 

346 

199 

•    24 

208 

12 

331 

60 

1,367 

116 

19 

17 

258 

35X 

1 
845 
78 
334 
21 
1,317 
474 
25 
177 

n 

175 
116 
132 
134 

(Georgia.. ..^ 

lUinSa 

11 
21 
79 
12 

3 

16 

33 

,     1 

383 
162 
533 
120 

78 

178 

246 

7 

30 
37 
112 
13 

Tndiana.  ..■,-, 

Iowa 

Kansas 

"Kentncky. .-^ --.,.,,.... 

37 

1 
26 
27 
134 
10 

25 

36* 

38 
119 
15 

437 
60 
1,027 
381 
12,909 
126 

318 

'"'624' 
362 

11,130 
129 

83 
4 

lyonisiana 

Mfli'lA 

60 

Maryland . . . .  r , . .  r  ^ 

44 

Mnflsach»isett8 r-T^^ , 

821 
14 

Michigan 

M<nn«Sn*A , ...     . 

Mississippi 

4 

11 
51 
35 

i* 

01 
41 

235 

70 

1,.518 

835 

25 

2,127 

898 

13 
15 

Missonrl*. 

New  HampRhire 

146 

New  Jersey 

61 

New  Mexico 

"Now  York 

140 
7 

115 
1 

270 

57 

1 

1 

2 

249 

1 

130 

'"'*386' 
45 

4 

1 

4,220 

253 

728 

30 

6,088 

4,229 

92 

10 

43 

6,674 

30 

1.201 

"5,' 720 
1,758 

if 

8 

3*M 

North  Carolina 

23 

Ohio 

173 

Oregon...... 

4 

Pennsylvania , 

463 

Rhode'lsland 

253 

JV>nth  Carolina  .  r   , 

10 

Tennessee 

1 
4 

TTtAh 

Vermont. T 

46 
45 

72. 
121 

2,073 
494 

1,393 
668 

99 

Virginia 

50 

T^AAt  Virginll^ 

Wisconsin 

15 

9 

105 

25 

19 

Total \ 

2,891 

1,260 

1,559 

80,053 

41,360 

39,252 

8,336 

3,200 

6  A 
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Alabama . 

Arkiinsas  . 

California . 

Comiccticut. . . 

Delaware. 

District  of  Columbia. 

Florida. 

Cjeor;^ia . 

lUiuoi4.. 

Indiana. . 

Iowa. . 

Kansas. 

Kentucky. 

Looisiana . 

Maine. 

Maryland  . 

Massaohuaetts. 

Michigan . 

Minnesota. 

Mississippi. 

Missoori  — 

How  Hampshire. 

New  Jersey 

New  Moxiio 

New  York 

North  Carolina. . 

Ohio 

Orcffou  . .  .• 

Pennsylvania . .. 
Rhode' Island  — 
Booth  Carolina.. 

Tonnessoo ' 

Tcxoe 

TTtah 

Vermont 

Virffinia  

"West  Virj;;lnia. . . 
Wisconaln 


3,  ."><H),  &^\ 

»2f)(»,  OK) 
l,f);J0,3«)7 

r>oo,  ti?>i 

37,  1  Mi,  IIKI 

'2.V1,  f  :)7 

1,700 

i.i»7i».e7i  I 

.'>0.  00(»  ■ 
16,110,-73 
ii-V).  (ii>3 
3,{UO,034  I 
9 13,  4U0  j 
'»I,340,:^^i> 
m,  t'4!»,  7t.V 

55,  riixi  ' 

1,030,153  I 

'J7H.  0-15  i 

'J76,000  I 

3,  470,  (k>7  i 

741,  000  [ 

673.  003  I 

1,  627,  IG9  I 


'27«J,  .V.t7 

10J,4(K) 

.3,^2!),  401 

1,  175,  too 

■-I'.  000 

7i'3,  4S.\ 
•»•.,',  -J  10 

3,  (id  1,103 

i,5io,'-:c:» 

H»H,417 

'  "iVV'ioiV 

7,  453.  004 
50 1,  500 

1,1<M),751 
150.  000 

12,  M^,  7r't; 
1,C57,  70<i 

3.  -Jl  1, 
41-i,-247 


i  0,  Ki-2.  000 

I       250, 000 

10,000 

bl.OOO 


7.  5<)0,  370 
4,  10.{.  370 


«»,200 
30,000  , 


l.ltiO.O.'-O      4.047,010  , 
1,  iiOO      1, 131,  000  1 


2,  32S  100 
1,551,110 


14,1 


*2(J5.m)0  I       134,200 


2i:h,  170 
701.  :?23 
0-4,315 
iH)H.  073 
Ki.  105 
Kll.Oix 
).  0 17 

i  3,  05!'.  7.VJ 
2:i:i.  024 

21,  870,  3  Id 
O.-»0, '.(K) 
1  Or.  510 

7'>,  5r.(i 

F40.  313 
310.  <.22 

15.  on; 

12,  775 

d,  53.5,  3)«; 

100,  4'.>7 

l.lHh-.  (i-J-.* 

227,  .505 

17,457,013 

C<,  0^0,  OJH 

22.  2.'^^ 

503,  737 

80.617 

Ort,  272 

1,937,  ,370 

317.  800 

307,  051 

6i5,30S 


1, 


1 19,  ^40 
50.715 
1,012,57'* 

51«  57d 


3,421,014 

151.005 

470,  ^'X\ 

27,  000 

4,127,  13r< 

4.  070.  224 

00,  000 

5,  225 

25.  060 


1,  0)452  0.50 
3t^>,  204 


K\  743 


10.000 

1,267,329 

546,  307 


3,  KiS,  29:8 

13,950 

578, 423 


3,282,718 
1,463,900 


1.  075 
10,000 


830,684 
488,899 


33,630 


Total ''l54, 707,095   17,311,824   83,608,40"'   70,802,829   ;h;,433,601    30,  :>H-.,  2o7   25,755,991 
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VALUE  OF  ALL  PUODUCTS. 


Statoa  ami  Terri- 
tories. 


I  Cloth,  ca«-  I 

skins.        I  ' 


Yam. 


16G0. 


ALibama ! 

ArkanHad 

California ' 

Connecticut 

Delaware ' 

District  of  Columbia. 

norida 

Crt»orcia ! 

Illinois [ 

ludiaua 

Iowa 

Kansas i 

Kentucky.... 

TiOiiiaiana 

Maine 

Maryland ' 

Massachudotta ! 

Michigan 1 

Minnoaota 1 

Mississippi 

Missonn \ 

Xew  nampahiro ' 

New  Jersey 

New  Mexico , 

New  York 

North  Carolina | 

Ohio 

Oregon 

Pennsylvania 

IShodo  iHland i 

South  Carolina 

Tennessee i 

Texas 

Utah I 

Vermont 

Virginia • 

West  Virginia i 

"Wisconsin 


Yards. 


r*rfZ#. 


Yttrdit. 


PoHiuls. 
107,800  ' 


Dollar g. 
89,9ft8 
78.690 

231,200  j      278,5011 1 1     1.102,754 

10,  037,  028     1, 003,  000  I  1, 280,  000         4ei,  550  |  17, 371,  048 
376,332  ;  750         500,000  l        20,500  576,067 


119, 574 
663.498 
727,  .'^4 
4-*3, 199 
22,380 
41,585 


1, 983, 656 

64,490 

il,  819, 879 

6iid,  468 

105,990 


1, 219, 642 

1, 672. 774 

509.044 

19,000 

63,232 


2, 019,  729 

31,327 

22,321,681 

253,028 

74, 190 


177, 155 
813,573 

2,103,086 
106,959 
28,380 

1, 244, 578 


4,610 


1,400 


40,000 
549,088 
709, 517 
339,485 
40,  poo 
21,440 


94, 610 

2, 481,  416 

138,668 

5,500 

6,  427, 758 

100,  COO 

409,  403 

148,095 

3, 9;i8. 277 

7,483,598 


171,200 

13, 141, 565 

634,  746 

2,000 

2,175,078 

1,690 

1,  464, 832 

334,300 

«,  809,  505 

1,  C25, 000 


137, 920 


126,  ava 

2,000 

15, 000 

153,452 

993,926 


I 


4,  ioS 

10,000 

11,000 

1.  978,  007 

276,  010 

59.6^ 

625, 940 


14, 171, 662 

2, 187, 156 

13,000 

3,919  I       145,692 


t 


58,  650 

1,018,533 

19,235 

135,  4 15 

343, 627 


4.000 


Total I  63,340,612  58,965,280  24,489,985  114,156,237 


3,000 

89,306 

7,478 


8,600 

72, 100 

1,335,161 

78,174 

9,350 

2,087 

289,525 

485,600 

187,100 


564,033 


689,700 

1,000 

7,696,880 

233,500 


79,002 

400 

1,000 

6.400 

5,800 

116,382 

105,048 


500 

471, 523 

2, 849, 249 

4,  329, 711 

1, 647, 606 

153, 150 

1, 312,  4iS3 

30,795 

6,  398. 881 

427, 596 

39, 502, 542 

1, 204, 808 

219,  862 

147,323 

1, 250, 213 

8, 766, 104 

1, 903, 825 

21,000 

14,394,786 

298,638 

3, 287, 699 

505, 857 

2Y,  580, 586 

12, 558, 117 

34,459 

696, 844 

152.968 

199, 600 

3, 619, 459 

488,352 

475,763 

1,250,467 


1850. 


DoUartf.      DoUars. 
191. 474 

iiiO.OOO*!.....!!!.! 
6,  840, 220  6, 465, 216 

153,035  251.000 
i    2,400 


464,420 
187, 613 
649,771 
127,640 


845,226 

45, 200 

1,717,007 

605,  992 

19, 655, 787 

139, 246 


158, 507 

143,025 

2, 601, 653 

1,  085, 104 


5,  870, 117 
291.000 
825,000 

a'i.ooo 

8, 191, 675 

6,  915, 205 

80,000 

8,100 

38,796 


2, 938, 626 
717,  827 


172, 720 


88,750 
906,572 
205, 802 

13,000 


318, 819 


753,300 

295, 140 

12,770,565 

90,242 


56,600 
2, 127, 745 
1, 164, 446 


7,030,604 

23,750 

1,  111,  027 


5, 321, 866 
2,331,825 


6, 310 
15,000 


1,579,101 
841,013 


87,992 


155,405,358  61,894,98643,207,505 

I 


Manufactures  of  yrool  on  Pacific  coast. 


Mills  in  ( 'aliforniu number. 

Mills  in  Ort^gou do 

Spindles usicrcgate  do 

Broad-looms aggregate  do 

Capital ; dollars . 

Total  wool  used  last  year X^nnds. 

Value  of  the  manufactures doUara. 

Wool  ua»;d.  domestic pounds. 

Wool  used,  foreign do 

Cotton  used do 

Cassimcres  made yards. 

Hands  employed number. 

Wages  paid dollars. 


8,200 
228 
2. 174, 200 
2,  871,  400 
1,608.611 
2,871,400 


100.000 
379, 355 

312,413 


1873. 


8 

3 

20,810 

i»2 

2, 000, 000 

5,380.000 

3,000,000 

4,880,000 

500, 000 

250,000 

1, 000, 000 

1, 356 

556, 400 


Digitized  by  VjOOQIC 
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TEXTILE  FIBERS. 

^   The  following  statement  of  production   of  various  fibers,  at  three 
decennial  enumerations,  is  compile^  from  census  reports  : 


states  and  Tcrritorios. 

Tear. 

Cotton. 

WooL 

Hemp. 

Flax. 

Silk 
cocoons. 

Midne 

1850 
I860 
1870 

1850 
1860 
1870 

la")© 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 

1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

Bales. 

Pounds. 
1,364.034 
1, 495, 060 
1,774,168 

1, 108, 476 
1,160,222 
1, 129, 442 

3, 400, 717 
3,118.950 
3, 102, 137 

585.136 
:m.267 
306,650 

129, 692 
90.099 
77,328 

497, 454 
335.896 
254,129 

10.  071, 301 
9, 454, 4T4 
10,509,225 

375,396 
349,910 
336,609 

4,481,570 
4, 752, 522 
6,561,722 

57,768 
50,201 
58,316 

477,438 
491, 511 
435,213 

2,860,765 

2,510,019 

877, 110 

970.738 
883,473 
799,667 

487,233 
427.102 
156,314 

990,019 
946,227 
846,947 

23,947 
59,171 
37,562 

657, 118 
775, 117 
381,253 

559,619 
665,959 

288,285 

109.897 
296,847 
140,428 

Die 

Tons. 
50* 

Bl 

2' 

Pounds. 
17,081 
2,997 
5,435 

7.652 

1,347 

177 

20,852 
7,007 
12,!»9 

1, 102 
105 
930 

85 

Potmds. 

73 

Xew  Hninnsliiro .- 

j<H 

1 

Vennont 

2S8 

MxLssachuaettfl 

7 

Khodo  Island 

1"   ■ 

Connecticut 

3 

4 

5 
6 

"'"436* 
5 

44 

46 

571 

63 
272 

139 
15 
31 

39 
3,016 

i* 

17,928 

1,187 

300 

940, 577 
1,518,025 
3,670,818 

182,965 

48,651 

234,061 

530,307 
312,368 
815,906 

11,174 

8,112 

878 

35,886 
14,481 
30,760 

1,000,450 
487,808 
130,750 

593,796 

216. 490 

59,552 

333 
344 

328 

18 

New  York 

1  774 

259 

New  Jersey 

23 

Penn*ylvftnlA t 

285 

163 

% 

1 

Delaware 

Maryland 

39 

3 

Vircinia 

3, 947 

12,727 

183 

73,845 
145, 514 
144,935 

300,901 
353.412 
224,500 

499,091 
7f  1, 840 
473,934 

45, 131 
65,153 
39,789 

564,429 
989,9*3 
429,482 

484,292 

1, 202, 507 

564,938 

178,737 
777,738 
350,832 

517 

North  Carolina. 

225 

7 

229 

Soutli  Carolina 

338 
95 

123 

20 

Georgia 

31" 

i 

5,837 

3,303 

983 

50 

813 

Florida 

72 
14 

6 

Alabama 

7 
3' 

3,921 
111 
37 

065 
50 
100 

167 

315 

2 

T^nfniAnA 

10 
31 

S9 

1 

gitized  by 
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States  and  Territories. 

Year. 

Cotton. 

Wool. 

Hemp. 

Flax. 

Silk 
coons. 

Texas 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1870 

1850 
1860 
1870 

1850 
1860 
1870 

185a 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

189D 
1860 
1870 

1850 
1860 
1870 

1850 
1860 
1870 

1860 
l«r70 

1860 
1870 

1850 
1860 
1870 

IKK) 
1860 
1870 

1800 
1870 

1850 
1860 
1870 

1870 

1870 

1870 

1860 

1870 

1870 

Unlet. 
58,072 
431,463 
350,628 

65.344 
367.393 
247,968 

194,532 
296,464 
181, 843 

2 

758 

Pounds. 

131. 917. 
1,493,738 
1,251,328 

182,595 
410.382 
214, 784 

1,364,378 
1,405,230 
1, 389, 762 

1,593,541 

2, 297. 433 
2,329,105 
2,234,450 

10,196,371 
10,608,927 
20,539,643 

3,043.283 
3,960,888 
8,736,145 

2,610,287 
2,552,318 
5,029,023 

2,150,113 
1,989,567 
5,739,249 

253,963 
1,011,933 
4,090,670 

85 
20.388 
401,185 

373,898 

660,858 

2,967,043 

1, 027, 164 
2,069,778 
3,649,390 

24,746 
335,005 

3.303 
74,655 

29.68^ 

219, 013 

1.080,638 

5.520 
2, 683, 109 
11, 391, 743 

330 
27,029 

525 
100 

Tons. 

""m 

5 

15 
447 

595 
2,243 
1,033 

37 

17,787 
39,409 
7,777 

150 

1,212 

25 

""m 

'  *4,'222' 
22 

174 
"'*356' 

Pounds. 
1,048 
115 
25 

12.291 

3,821 

420 

308,131 
1G4.294 
«),  930 

82,276 

2, 100, 116 
728,234 
237,208 

446,932 

882,423 

17, 880, 624 

7, 152 

4,128 

340, 110 

584,460 
97,119 
37,771 

160,063 

48.235 

2,204,006 

68,393 
21,644 
497, 398 

Pounds. 
22 

27 

Arkansas 

38 
5 

Tennessee 

1,923 
71 
153 

West  Virginia 

Kentnoky..... 

1,281 
340 

Ohio 

1,060 

45 

1,552 
7,394 

Micrb^can 

108 
12 

Indiana 

•              14 



387 
575 

3 

niinois 

47 
1,545 

1,482 
465 

'Wisconsin 

15 

MlimMota 



109 

4 

16,028 
19,307 
2,816 

44 
35 

9 

i 

1,983 
122, 571 

62.660 
30,226 
695, 518 

527,160 
109,837 
16,613 

1,135 
1,040 

53 

Iowa 

246 
134 

>n^|ifnprt 

186 

127 

3 

40 

Kansas 

41,188 
1,246 

61 

7 

Nebraska 

120 

54 

640 

163 

40, 474 

Oregon 

Q 

California 

Nevada 

34 

30O 

31,740 

3,587 

106 

District  of  Columbia 

Dokoto 

8,810 

100 

3,415 

19, 619 
103,713 

30,000 

Montana 

Idaho 

"Washington 



"Wyoming , 

■.u'^'^^rA'^f 

\f^aXp 
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states  and  Temtories. 

Year. 

Cotton. 

Wool. 

Hemp. 

Flax. 

Silk 
cocoons. 

Arizona 

1870 

1870 
1850 
1860 
1870 

1850 
1860 
1870 

Bales. 

Pounds. 
679 

204.925 
32,901 
402.645 
084,930 

9,222 
74,765 
109, 018 

Tons. 

Poujids. 

2'imnds. 

/^olonulo .......  . 

New  Mexico 

19 

1 

Crtab 

'"ii4 

550 

4,343 

10 

136 
33 

Total 

1850 
1860 
1870 

2, 469, 093 
5,387,058 
3,  Oil,  996 

52, 516, 959 
60, 204, 913 
100, 102,  387 

34,871 
74, 493 
12,746 

7,  709, 676 

4,  720, 145 

27, 133,  034 

10, 813 

11,944 
3, 037 

STATISTICS  OP  SILK. 

From  the  Morus  multicauUs  era  to  the  present  time  the  impulse  to 
progress  la  silk-culture  has  been  fitful  and  spasmodic.  More  recently 
the  experiment  has  been  tried  in  California,  and  until  the  production 
of  silk- worm  eggs  for  foreign  markets  became  unprofitable,'  seemed  rea- 
sonably successful.  An  experiment  by  a  German  colony  has  been  ini- 
tiated in  Mississippi.  But  for  the  liability  of  injury  or  destruction  of  the 
worms  by  heavy  thunder-storms,  such  attempts  might  bear  better  prom- 
ise of  favorable  results.  Such  an  industry  is  greatly  needed  to  give 
employment  to  multitudes  in  the  country  who  cannot  do  heavy  farm- 
work,  and  might  be  pursued  by  thousands,  with  little  capital,  and  no 
knowledge  except  that  of  the  conditions  necessary  to  the  health  and 
vigor  of  the  worms.  The  product  should,  of  course,  be  sold  in  the 
cocoon  to  the  manufacturer. 

The  last  census  shows  a  falling  off  in  the  quantity  of  cocoons  reported, 
as  follows : 


state*. 

lOTO. 

1860. 

1850. 

United  States 

Pmtnds. 
3,937 

Pounds. 
11,994 

Pounds. 
10,843 

Alabama 

315 
5 

107 

Arb*usa8 

38 

California 

3.587 

Connecticut . . .  ^ 

in' 

1,545 

124 
40 
340 

.3ty 

Georgia 

14 

HI  3 

Illinois , , 

47 

Indiana ". 

3h7 

lowat. .             

240 

ICansfls. 

Kentucky 

4r. 

1 

1,2SI 

29 

T/Ouiftianft ......        ...        

"\f  aln«            . 

73 
3 

2.'i:J 

Maryland 

39 

Massaohusctta 

7 

Michicon 

, 

10 
l-,>0 

1 

lOrf 

Minnesota 1 

^Ussissippl 

o 

Missouri 

1^ 

Nebraska 

New  Hampsliii'u * 

191 

Kew  Jersey \ 

23 

XcwYork 

25!) 

7,  :m 

103 
ifO 
71 
97 

1,774 

Korth  Carolina 

i\:> 

229 

Ohio 

1  552 

Pennsylvania 

I 

2^5 

South  Carolina • .                  

i               123 

Tennessee 

103 

1, 92.1 

Texas ...             .        ..        .... 

22 

Vermont 

20i 

Virginia 

.......    1 

.oo| 

E17 

Wisconsin 

Di 

jitized  by  v 
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Tlie  census  shows  a  decrease  in  the  number  of  silk-factories,  but  a  decid- 
ed hicrease  in  the  quantity  of  goods  manufactured.  The  material  for  man- 
ufacture is  of  course  mainly  imported.    The  record  for  1870  is  as  follows : 


states. 

Looms.* 

Hands   em- 
ployed. 

3 

1 

ll 

Dollars. 
9,049,834 

Connecticut 

Xo. 
23 

No.         Xo. 
255       1,703 

jyollarfi. 
1  414  130 

Dollars. 

Pounds. 
175, 839 

Dollars. 
3,314,845 

Maryland 

Maaaocbnsctts 

New  Hanjpsliii-o 

New  Jersey 

9 
1 

2H 
14 

5           453 
15 

490       2. 790 
216           739 

412,  000 

5,000 

2, 106,  500 

800,500 

154,300 

1,600 

625,810 

262,  3<5 

101, 050 

2,000 

259,  727 

111,843 

937,  666 

14,350 

2,078,161 

1,211,385 

1, 402,  500 

25.000 

3. 998.  964 

1, 826, 073 

New  York 

Ohio 

Pcnns  vlvania 

io 

1 

467           036 
13 

1,  429,  000         326,  400 
1,000            2.400 

32,429 
l.COO 

919, 024 
7,805 

1, 632, 960 
10,380 

Vermont 

'      Total 

1    a« 

1,439 

6,  649 

6, 231, 130  i  1,  942, 286 

1 

084,488 

7,  817, 559 

12, 210, 602 

*In  New  Jersey  188  hand-looms  were  included. 

tin  addition,  tfiere  id  used  in  New  Jersey  22,440  i^nnds  (.f  silk-yaiTi,  and  in  Pcnnsvlrania  26,016 
pounds. 

Similar  statistics  of  18G0  are  given  in  the  following  table: 


Connecticut 
Mnrjiand 
Masaachusetts 
New  Hampshire 
New  Jersey 
New  York 

Ohio 

Pennsylvania 
Vermont 

Total 


In  the  decennial  period  the  value  of  products  has  been  nearly  doubled. 
New  Jersey  has  passed  to  the  front  rank  in  the  manufacture,  wliile  Mas- 
sachn8etts|iud  Xew  York  have  made  small  advances 

hnpariation  of  fdlks—  value. 


Veai-R. 

llftw^ilk. 

Vflvotf^. 

1854 

1855 

11.08.5,201 

742. 251 

091,234 

953,734 

1,542,195 

1, 619, 157 

1,340,676 

1,211,050 

4^,526 

1,018,468 

2, 057.  964 

1,  348,  790 

4,117,336 

2, 804, 325 

2, 921, 573 

3, 318,  496 

3, 017, 958 

5. 739, 592 

5.  C25, 600 

6, 460, 021 

1856 

1857 

1858 

1859 

1860 

1801 

1862 

1863 

1864........ 

1885 

1886 

1807 

1868 

1869 

"'^'ii4,*i?i« 

557. 219 

717, 055 

1, 213, 815 

461, 820 

1.  077, 3^14 

1,889,244 

1, 493, 287 

1870 

1871 

1872 ... 

1873 

Dress  and 
jHCct^  yoodH. 


125. 296, 519 

20. 069,  957 

25, 200, 651 

22. 067, 369 

16. 121, 395 

21. 182, 188 

24, 876, 075 

17, 338, 401 

4, 306, 6a5 

6,  457, 512 

,  ]1,926,6.''»H 

3, 606, 601 

14, 342, 228 

8, 161, 665 

7, 151,  576 

10,916,898 

12,624.353 

IS,  209,  742 

20, 295, 251 

17, 009, 435 


ITosiory. 

shirts,  and 

drawers. 


Jiibbons. 


ei.  001. 299  I 
4.'i9,093  ■ 
611,298 
839, 2!»9 
417, 168 
460, 034 
546,  8-15 
344, 305 


205,  737 

'i2(V597 
35.  757 
44. 931 
33.906 
186.397 
106, 924 
54, 168 


§2, 133, 037 
4,  822, 471 
0,054,993 
2,  Ml,  812 
5,6.'U,6.'>6 
4, 639,  7.*i3 
3, 78.3,  KJO 


other  manu- 
factures. 


*Iuoluding  silk  in  the  gnm. 


$10. 007, 129 

4,960,711 

.5, 749, 830 

6, 473, 997 

5,  .593. 795 

6, 437, 844 

7. 743, 444 

8, 918, 991 

591, 515 

893,  122 

1,4D2.257 

1.526,682 

4, 324,  098 

4, 625,  025 

4,911,999 

11,371,771 

11,245,7j-0 

13. 944,  862 

16. 046,  443 

12, 320, 266 

Digitized  by^ 


Tot  a]. 


$37,360,206 
26,259,012 
32,503.013 
JO,  334, 299 
23, 671, 553 
29.699,223 
34, 507, 040 
34,  500, 510 
8, 077, 902 
13,909,223 
22,  655.  C87 
10, 324, 779 
31. 793,  806 
22. 274.  e09 
20, 298.  031 
20,  652,  096 
20, 922,  000 
38.  080.  593 
42.  074, 238 
36,  450, 490 
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TEADE  WITH  BEITISH  AMERICA. 

The  trade  between  the  United  States  and  the  British  Korth  American 
Provinces,  as  reported  by  Hon.  Edward  Young,  from  the  records  of  the 
Customs  Bureau  of  the  Treasury  Department,  has  aggregated  in  tifty- 
three  years  $575,294,736  in  imports,  and  $678,183,096  in  exports,  or 
$23,650,525  per  annum  in  imports  and  exports  together.  For  the  nrst 
twelve  years,  commencing  with  1821,  the  annual  average  was  only 
$2,647,578  5  and  for  a  subsequent  period  of  thirteen  years  the  yearly 
average  was  $5,450,553.  The  increase  has  been  rapid  since  1855.  The 
period  of  thirteen  years  from  1854  to  1866  covers  the  reciprocity 
treaty,  when  the  annual  average  rose  to  $48,422,355 ;  yet  the  average 
has  been  still  further  increased  in  the  period  of  seven  years  following 
that  of  reciprocity,  being  $59,351,614.  It  may  be  desirable  for  refer- 
ence to  reproduce  the  Treasury  summary  of  merchandise  and  money 
imported  and  exported  in  these  fifty-three  y  ears,  as  follows : 

Value  of  the  imports  front  the  Bntish,  North  American  Provinces  to  the  United  States,  and 
of  the  exports  to  the  same,  for  fifty-three  years  ending  June  30,  1S73. 


Tears. 


im 

1822 

1823 

1824 

1825 

1826 

1827 

1828 

18S9 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

18?8 

1839 

1840 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1860 

1851 

1852 

1853 

1854 

1855 

1856 

18^ 

1858 

1859 

1860 

1861 

1862 

1863 

1864 , 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

Aggrejpite 


Merchandise. 


^01,500 

368,592 

244.039 

482,060 

400, 988 

431, 957 

290,621 

207.725 

336,305 

398,024 

587.712 

^  686, 781 

975,  513 

896,380 

1, 2:n,  7G8 

1,  881, 097 

1. 910, 661 

1, 104,  STiS 

1,  723. 364 

1, 227, 596 

1,  492, 296 
993,932 
454, 151 
818,  471 

1,105,604 
1, 314, 674 

2,  005. 365 
2, 680, 319 
2,  409, 500 
5, 218. 093 
.').  279, 718 
5, 469. 445 
6,  5t27,  S.'ig 
8,859,412 

15,118.289 
21, 276. 014 
22. 108. 915 
15, 784. 836 
19, 287,  565 
93, 572, 796 
23, 041, 602 
18,820.801 
17, 484. 786 
99, 608, 736 
34, 776,  904 
48.  538, 062 
25, 044,  005 
20,  261,  378 
29. 293, 706 
36,265.328 
34, 526,  811 
36, 346, 930 
37, 649. 532 


575, 294, 736 


Specie  and 
bullion. 


^,417 
158.225 
219,  740 
232,075 
218,896 
221,994 

1i^  1.237 
ii:i2,  ■JTW 

-■77.  lETT 
M2.  7J5 

1  'J-l,  im 
r.40,  4f  4 
'Up,  1)03 
a:a),  ti* 

fill,  782 

7riU,  ITl 
4To,  b^ai 

7i¥,  im 
■Jii,  m 

'Sir*,  :^ 

SHH),  1  i^ 
Il7.:t80 

1,41^*,  40* 

l,trj:iJ50 

(i!^.  14^ 

\\  ^80 

*:.  rcrts,  47e 
i.  MS,  '^rm 

4,  iSH  ^Hi5 

s.  r-Ro,  ITS 
-j,  iyf(,H4a 

'•.  i.V'.:^-< 


Total. 


77,  507,  077 


$490,917 

526,  817 

•   463,779 

714, 144 

619,  884 

633,  951 

445, 118 

447, 669 

577, 542 

650,303 

864,909 

1, 229, 526 

1.793,393 

1, 548, 733 

1,435.168 

2, 427, 571 

2.359,263 

1, 555,  570 

2, 155, 146 

2, 007, 7G7 

1,  968, 187 

1,702,001 

857,696 

1,  465. 715 
2. 020, 065 
1, 937.  717 
2. 343, 927 
3. 646.  467 

2,  &26,  880 
5, 044. 462 
6.693,122 
6, 110, 290 
7,  550,  718 
8, 927. 560 

\:>,  136, 734 
21. 310,  421 
22, 124, 295 
15, 806. 519 
19,  727,  551 
23, 85i,  281 
23, 062, 933 
19. 299, 995 
24,  021, 264 
3d,  922,  015 
38,  820, 969 
54, 714, 383 
33,  604. 178 
30,  362. 221 
32, 090, 314 
41,  089,  801 
37. 424, 351 
40, 901,  4.12 
43. 809, 070 


652, 861, 813 


Merchandise. 


12, 014, 529 
1,898,873 
1,827,203 
1, 782, 967 
2, 556.  032 
2, 126, 545 

1,  809, 457 
1,5-17.902 
2. 138. 656 

2,  749, 232 

3,  079,  838 
3. 343.  391 
4, 100,  080 
3, 134, 776 
3.  409, 105 

2,  5§6,  828 
2, 875, 861 
2, 293. 283 

3,  548, 154 
6,  068,  501 
6.  458,  463 
6, 131, 233 
2,638.088 
6, 205. 908 
5.  565. 131 
7. 154,  53:) 
7. 974, 928 
7, 826. 755 
7. 922,  .767 

.  9,  515, 991 
11.7b0.092 
10, 291,  164) 
12, 520,  882 
24,  073, 681 
27,741.808 
29, 025. 349 
24,14"  '82 
23,60 
28.  IC 
22, 6S 
22,67 
20,57 
27,61 
26.57 
.  29, 51 
24,  8S 
21,02 
24,  M 
23,3? 
2->.  33 
32,  27 
29.41 


34,565.113 


678, 183, 096     42,  C 

gitizcd  by^ 


Specie  and 
Dallion. 


|4(?2, 250 
1, 021. 291 
126. 772 
626,253 
1,  037, 141 
982,000 
270, 994 
371.004 
400.500 
638,783 

64,438 
413, 125 
430. 208 

I.').  300 

11,500 
198. 100 

59.076 

86,334 
509, 905 
489.  QMS 
251.  iW 

10. 015 
555, 900 
181.500 

3.3,  044 
234.831 
217.850 

619. 760 
493, 179 

64. 212 

4.000 

116,000 

47,201 

44. 680' 

10.400 

69,100 

506. 045 

3, 001, 216 

2, 412, 523 

3, 012, 707 

4, 527,  692 

3,  302, 867 

2, 181. 495 

815. 761 
1.510,070 
2,SS6.550 
3, 347.  626 
4. 007, 443 


Total. 


r2, 014, 929 

1, 898,  era 

1, 827, 203 

1.782,967 

2,556,032 

2. 588, 795 

2,830,748 

1, 674, 674 

2, 764. 909 

3, 786. 373 

4. 061, 838 

3. 614, 385 

4,471.084 

3, 535. 276 

4, 047, 888 

2, 651, 260 

3, 288, 986 

2. 723, 491 

;),  563, 454 

6, 100, 001 

6. 656, 563 

6, 190,  309 

2,  724, 422 

0,  715, 903 

6, 054. 226 

7,  406, 433 

7. 985, 543 

8, 382. 655 

8, 104, 267 

9. 549. 035 

12, 014. 923 

10.  509. 016 

13, 140. 042 

24.  566. 860 

27. 806, 020 

2l>,  020, 349 

24,  262  4>^i 

23.651;  727 

28, 154, 174 

22,  706, 328 

22, 745, 613 

21,  079, 115 

31,281,030 

28.  987, 147 

32,  553, 847 

29. 356. 572 

24,  323. 169 

26,262,272 

24, 197, 232 

26. 849. 334 

34. 502, 726 

32.759.080 

38,572,556 
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The  reciprocity  treaty  did  not  cover 
United  States  and  the  British  provinces, 
trates  this  fact  i 


all  the  trade  between   the 
The  following  analysis  illu»-- 


Years. 

Reciprocity 
imports. 

Other  iiii» 
port«. 

TotaL 

185C '. 

$19, 383. 455 
19,979,261 
14.752,255 
16, 384, 416 
20. 446. 586 
20, 047.  525 
17, 152, 552 
15, 7G2. 190 
27, 051, 130 
30,569,658 
39,582,505 

$1. 926. 966 
2, 145. 034 
1, 054, 264 
3, 343. 135 
3, 404, 795 
3.  015. 408 
2, 147,  443 
8,259,074 

ll.8r70.885 
8. 251, 311 

15. 131, 878 

$21, 310, 421 

1857 

JH,  124. 295 

1858 

15. 806, 519 

1850 

19, 727, 551 

1860 

23, 851, 381 

1861 

23. 062, 933 

1862 .-. 

19, 299, 995 

1863 

24. 021. 264 

1864 

.38, 922, 015 

1805 

38,820,969 

1866 

54, 714, 383 

Total 

341,111,533 

CO,  550, 193     301. 661. 726 

1 

The  annual  imports  of  animals  under  the  reciprocity  ranged  in  value 
from  $1,336,927  to  $8,057,960  5  never  as  high  as  two  millions  until  1864, 
when  the  value  was  $3,165,640,  and  $5,503,318  in  1865,  and  reaching  the 
highest  figures  in  1866.  While  the  imports  of  living  animals  have  never 
reached  so  high  a  point  since,  they  increased  from  $1,902,900  in  1867  to 
$6,130,082  in  1870,  and  then  declined  in  1871,  still  more  in  1872,  and 
falling  to  $3,144,201  in  1873. 

The  imports  of  wheat,  wheat-flour,  and  oats  under  reciprocity  were  as 
follows : 


Years. 


1856 

1857 

1858 

1«50 

1860 

1861 

1862 

1863 

1864 

1865 

1866 


.Wheat 


BxuheU. 
3,782,459 
3, 504. 260 
2, 067, 812 
1. 242,  431 
1. 556, 168 
4, 633,  464 
3, 220, 633 
949, 095 
1, 790, 803 
1. 304, 717 


Value. 
$6, 239, 549 
5, 051, 858 
2,113,999 
1,383,363 
1, 784, 847 
4,  823, 188 
3.232,2ae 
1,050,803 
2,257,212 
1. 694, 916 
3,564,082 


Wlieat-flour. 


Barrel*. 
435.704 

1, 522, 411 
547,078 
788.893 
585.247 

1, 018,  826 
655,  598 
460,662 
576, 267 


Value. 
$4,003,356 
4, 134, 814 
2, 643, 216 
2.940,066 
3, 008, 175 
3,055.426 
2, 940, 333 
2,137,610 
2,591,281 
2, 970,  :J4d 
4,  498, 824 


Oats. 


Bushel*. 
1, 2;W,  404 
2, 467.  433 
1. 709,  882 
3, 291. 026 
7,  850. 005 
4,099,380 
2, 064, 300 
3, 501,  33G 
10.  446, 302 
4,  -idH,  497 


Value. 

$628,946 

1,  494, 151 

027,338 

2,440,931 

4, 567, 077 

1,701,551 

034, 176 

1.419,723 

3,3*59,764 

2, 216, 722 

970,700 


TotaL 


Value. 
$10. 871, 851 

10, 680, 823 
5.384,553 
6, 164, 360 
9,860,099 
9,  580, 165 

'  6, 806, 791 
4,  607, 136 
8.238,257 
6. 881, 986 
9.053,606 


The  figures  for  similar  imports  of  grain  and  its  products  since  the 
termination  of  reciprocity  are  as  follows : 


Yeara. 

TV'be^t.         Yorr!- 

Oats. 

TotaL 

1867 

$3. 262.  859 
2,  704, 132 
1,  073, 629 
862,879 
874,984 
2, 107,  390 
2,021,211 

$1, 76,5. 285 
572,  697 
445,  003 
3,')2,  496 
143.877 
1,014,979 
433,544 

$257. 085 
242, 612 
143. 190 
710,311 
242, 315 
192. 340 
72,400 

$5, 285, 229 
3, 519, 441 
2.261,822 
1,931,686 
1, 261, 176 
3, 374, 709 
2, 527, 155 

1868 ^ 

1869 

1870 

1871 

1879 

1873 

Notwithstanding  the  scarcity  of  farm  laborers  during  the  war,  the  years 
of  greatest  value  of  these  imports  were  1856  and  1 857 ;  the  next  largest, 
1861  and  1862.  The  average  of  eleven  years  to  1866  was  $7,966,329; 
the  average  for  the  last  seven  years  has  been  $2,860,174  5  a  decrease 
due  largely  to  the  duty  on  these  products. 
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Butter  does  not  appear  to  any  exteut  among  reciprocity  imports 
The  annual  import  of  cheese  up  to  1806,  inclusive,  ranged  from  one  to 
ibur  million  pounds  in  round  numbers,  the  smallest  amount  being 
1,153,410  pounds  in  1850,  and  the  largest  3,930,337,  but  in  1800  the 
value  of  the  cheese  import  is  almost  three  times  as  much,  tliough  the 
quantity  is  not  given.  The  average  annual  value  of  cheese  import  in 
eleven  years  is  $j51,1)14  ;  the  average  price  per  pound  in  the  ten  years 
for  which  the  quantity  is  reported  is  17.2  cents.  This  seems  quite  too 
high,  and  may  result  from  a  less  accurate  return  of  quantity  than  of 
value.  The  range  of  the  annual  value  of  eggs  is  from  $58,512  in  1850 
to  $187,4[K>  ih  1800,  averaging  $99,627. 

The  imports  of  iish  and  fish- products  have  been  less  since  1807  than 
for  several  years  prior  to  that  date.  In  1800  fishery  products  had 
reached  the  valiie  of  $3,051,739;  in  1873,  the  valuation  was  $1,019,421, 
the  largest  total  since  1800. 

The  value  of  timber  imported  averaged  $3,415,208  per  annum  under 
reciprocity;  and  for  the  period  since  the  abrogation  of  the  treaty 
$8,121,144,  as  follows : 


Kociprocity  pci-itxl. 

Value  of 
timber. 

Later  period. 

•- 

Value  of 
timber 

V§5ff.......... 

1967....... :.... 

ime 

lfll» .-.., 

1870,. , . 

♦0,431,000 
«.  727, 000 

IKiT,  „ , , 

16C,» ,„  *„    H*K         ,         ..     ...   . 

7, 208, 536 

lKi» „„_     _„_.__  . 

8,  070, 702 

16yt).„ ,.„ 

1S7L 

8,264,837 

Itfttt. ........     ..    <   .  ,,.., 

1873...,,., 

8,410,917 

ises 

11,134,950 

iecj,,.„. 

1BC5..., 

1 

iao6*..,.._ ..., . 

1 

*In  1W6  there  was  importixl  the  value  of  fl,371,330  not  under  reciprocity  treaty. 

OCCUPATIONS   OF  OUR   PEOPLE. 


The  census  iucludesbut  33  per  cent,  of  our  population  in  its  record  of  per- 
sons engaged  in  some  occupation,  or  12,505,923  persons  out  of  28,228,945 
individuals  above  ten  years  of  age.  The  children  under  that  age  num- 
ber 10,G9G,G53,  and  constitute  27  per  cent,  of  the  total.  While  it  is  stated 
that  the  males  above  ten  years  number  14,258,866  and  the  females 
13,970,079,  and  that  of  the  males  10,669,635  have  occupations,  and  only 
1,836,288  of  the  females,  i-t  should  not  be  inferred  that  the  mass  of  our 
women  are  idlers.  In  agriculture  the  record  includes  5,525,503  males 
and  396,968  females,  but  who  will  venture  the  absurdity  that  the  five 
million  other  females  in  farmers'  families  have  no  occupation,  or  that 
they  do  no  work?  So  in  other  classes  a  large  proportion  of  the  women 
find  the  duties  of  the  household  an  occupation  quite  as  exacting  and 
onerous  as  any  other.  There  is  a  small  proportion  of  mothers  and  daugh- 
ters mostly  living  in  cities  whose  occupation  appears  to  consist  solely  in 
the  enthralling  labors  imposed  by  "society;''  but  fully  five  sixtljs  un- 
cnumerated  as  workers,  betw^een  the  ages  of  fifteen  and  sixty,  are  equally 
entitled  with  the  men  to  be  reckoned  as  having  occupations.  Multi- 
tudes between  the  ages  of  ton  and  twenty,  of  both  sexes,  who  are  engaged 
in  the  important  business  of  edticating  tliemselves  for  the  duties  of  life, 
have  an  absorbing  and  profitable  occupation.  Thus  the  census  classifi- 
cation must  be  eonsidenMl  as  technical,  and  not  as  furnishing  a  full  rec- 
ord of  the  real  labor  of  the  country.    I'he  number  of  idlers  is  verv  small. 
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after  deductiug  those  infiim  with  age  or  disease,  and  those  engaged  in 
criminal  or  vicious  pursuits  not  to  be  dignified  with  the,  name  of  occupa- 
tion. 

The  census  classification,  with  numbers  rei)orted,  are  presented  in  the 
accompanying  tables,  and  for  purposes  of  comparison  the  proportions 
of  each,  for  each  State  and  Tetritory,  have  been  calculated,  and  are 
included  as  a  valuable  labor-saving  feature,  indispensable  in  investiga- 
tions of  such  statistics.  Occupations  are  divided  into  four  classes — the 
agricultural,  the  professional,  the  exchanging,  and  the  fabricating,  the 
latter  including  miners  and  mechanics  as  well  as  manufacturers.  The 
agricultural  is  the  largest,  numbering  nearly  six  millions,  and  compris- 
ing 47.35  per  cent,  of  all.  Eeally,  however,  there  are  many  included  in 
the  professional  class  and  some  in  the  others  who  are  actually  engaged 
in  rural  employments,  enough  undoubtedly  to  assure  a  clear  majority  of 
all  the  people  as  agriculturists.  The  most  exclusively  agricultural 
States,  contrasted  with  those  least  so,  present  the  following  percentages 
of  farmers  and  the  xalue  of  farm-products  to  each  person  engaged  in 
agriculture: 


states. 


Missisaippi.... 

Arkansas , 

Alabama 

South  Carolina. 
Kortli  Carolina 
Georgia 


Per 
cent 

Vftlae 

81.29 

1992 

80.41 

372 

79.84 

231  , 

78.48 

8(h2 

7l).64 

214  , 

75.59 

239  ^ 

States. 


Nevada 

Massacbusettd 
Rhode  Island. 

California 

New  Jersey... 
Connecticut... 


Per 
cent 


6.69 
12  56 
13.30 
20.05 
21  32 
82.05 


Value 


(1801 
44'.: 

404 

1,041 

67V 

60G 


The  value  of  agricultural  products  jper  capita  of  thoJic  engaged  in  agri- 
culture is  deduced  from  the  census  i^ecord,  and  shows,  whatever  allow- 
ance should  be  made  for  unequal  degrees  of  completeness  in  the  official 
returns,  or  for  small  amounts  of  agricultural  products  grown  by  persons 
not  reckoned  as  farmers,  tbat  the  returns  for  farm-labor  are  substan- 
tially in  inverse  ratio  to  the  numbers  engaged  in  it. 

The  Territories  have  a  very  large  proportion  of  the  professional  and. 
personal  class,  the  District  of  Columbia  having  GO  per  cent.,  Arizona  51, 
and  others  high  percentages.  The  largest  proportions  among  the  States 
are:  Maryland,  30;  Delaware,  28;  Xew  Jersey,  28;  Nevada,  27;  New 
York,  27;  Michigan,' 20.  Arkansas,  on  the  other  hand,  has  11;  Ala- 
bama, 11  J;  Mississippi,  13;  South  Carolina,  13;  G(K>rgia,  14. 

The  influence  of  manufactures  on  the  profits  of  agriculture  may  be 
better  understood  by  an  exa>miuation  of  the  following  figures,  which 
show  the  census  valuation  of  farm-products  for  each  x>erson  engaged  in 
agriculture  in  those  States  having  the  largest  pix)portion  engaged  in 
other  industries : 


Statflfl  or  T*'rritori«'». 


Idalio 

Montana 

Hhodo  Island 

Nevada 

A£aasachusett« . . . 
Connecticnt 


farm 

per 

farm- 

ation. 

fl   9} 

«im'?  i 

rcent.i 
factnre 

'ill: 

mi 

«^  ;3  a 

C  ^  w  .^ 

^ 

$430 

66.^5 

57.16 

794 

53.07 

404 

5L24 

bOl 

50. 47 

4n 

44.64 

600  1 

- 

K.itv^  or  Ttrrituies. 


=  ^5| 


New IlampsUiie ;  38. 74  j 

IVnnsylvanift i  34.  I>1  , 

New  ./crsoy 1  34.  CO  | 

California I  34.15 

XcwXork '  31.9:3  i 

Maino I  2H.7{i 


§462 
707 
G7G 

1.041 
GC7 
40d 
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.  Xbe  average  sbare  of  each  farmer  in  the  United  States  in  the  total 
value  of  farm  production  is  $413.  With  the  exception  of  Ehode  Island 
everyone  of  the  above  States  exceeds  this  average;  some  more  than 
double  it.  A  reference  to  a  previous  table  will  show  that  ike  States  hav- 
ing the  least  manufacturing  or  mining  fail  to  reach  this  average,  some 
of  them  yieldimg  to  farm-labor  little  more  than  half  of  it. 

The  table  below  will  furnish  food  for  reflection  and  investigation  in 
various  directions : 

Nufiiber  and  proportion  of  persona  engaged  in  th4i  several  classes  of  occupations  in  Hie  States 
and  Tcnitories  of  tlie  United  States,  as  deduced  from  tite  census  of  1870. 


States  oud  Territories. 

Number  of 
persons  in 
all  occupa- 
tions. 

Number  in  ogricnl- 
tural  ocenpations. 

Number  in  profes- 
sional and  pei^na) 
occupations. 

United  States 

Kumber. 
12, 505, 023 . 

Xumber. 
5, 922, 471 

Percent 
47.35 

Xumber. 
2,684,793 

Per  cent 
21.47 

AlAbaim 

365,258 

291,628 

79.84 

42,125 

11.54 

Alaska 

A  r{7,ona 

6,030 

135, 949 

238,648 

17,583 

193.421 

5,887 

40,313 

49.041 

60.703 

444,678 

10.879 

742, 015 

459,360 

1.285 

109, 310 

47.863 

6,462 

43,653 

2,522 

15,973 

1.365 

42,492 

336.145 

1,462 

376, 441 

266,777 

21.31 
80.41 
20.05 
36.75 
22.57 
42.84 
39.62 
2.78 
70 

75.59 
13.44 
50.73 
58.08 

3,115 
•14,877 
76,112 

3,625 
38,704 

2,704 
11,389 
29,845 
10,897 
64;  083 

1,423 

151,931 

80,018 

5L66 

ArlcAnsoff 

10.94 

naUfnrpift 

31.90 

Colorado 

20.63 

Connectiorit 

20.01 

Dakota 

45.93 

Delaware 

28.25 

District  of  Columbia 

60.66 

Florida 

17.05 

rkwvriHA 

14.41 

Idaho. 

laos 

Tllinftlii -', 

20.48 

Indiana .......  . .  . . 

17.42 

Jiidinn  Territory    . 

Iowa r. 

344,976 
123,852 
414,593 
256,452 
208.225 
258,543 
579, 844 
404,164 
132,657 
318,850 
505,556 

14,048 

43,837 

26,911 
120, 168 
296,036 

29,361 

1, 491, 018 

351,299 

840,889 

30,651 
1,020,544 

88,574 
263.301 
367, 987 
237,126 

21, 517 
108.763 
412,665 
9,760 
115,229 
292,808 
6.645 

210,263 

rd,228 

261.080 

141,467 

82,011 

80.449 

72.810 

187, 211 

75. 157 

259,199 

263,918 

2,111 

23.116 

2,070 

46,573 

63,128 

18,668 

374.323 

269.238 

397,024 

^  13.248 

*260, 051 

11.780 

206,654 

207,020 

166,753 

10.428 

57.983 

244.550 

3.771 

73.960 

159,687 

165 

61.07 
59.13 
62.97 
55.16 
39.39 
31.12 
12.56 
46.32 
56.65 
81.29 
52.20 
15.03 
52.73 
.     6.69 
38.76 
21.32 
63.58 
25.10 
76.64 
47.21 
43.22 
25.48 
13.30 
78.48 
72.56 
70.32 
4a  46 
5a  31 
59.26 
38.64 
64.19 
54. 9B 
2.48 

58,4^ 
20,736 
84,024 
65,347 
36.092 
79,226 
131. 291 
104,728 
28.330 
40, 522 
106,903 

2,674 
10,331 

7,431 
18,528 
83,380 

7,535 
405,339 
51,200 
168,308 

6.090 
283.000 
19.079 
34,383 
54,396 
40.882 

5,317 
21.032 
98,521 

2,207 
16,699 
58,070 

3.170 

17 

"K"ftn<!IWI 

16.74 

Kentacll^ 

20  127 

25.48 

Maine 

17.33 

Maryland 

30.64 

MflAfMicbnsetts 

22.64 

Mlchigftji X 

25l91 

Minnesota 

21.36 

Mississippi 

12.71 

i^^^c^::::::::::::::::::::::::::::::::.:::. 

md3 

Montana ... 

Nebraska 

23.56 

Nevada 

27.61 

New  Hamphsire 

15.42 

New  Jersey 

2a  17 

New  Mexico ^.  ... 

25.66 

New  York 

27.19 

North  Oferolina 

14.60 

Ohio 

20.02 

Oregon 

19  88 

Pennsylvania 

27.73 

lUiodo  island 

22.22 

Sonth  nnrnHr^ft . .  . , 

13.07 

Tennessee 

14.78 

Texas 

17.24 

Utah ... 

24.71 

Vermont 

19.34 

Virginia 

23.87 

Washington 

22.61 

West  Virginia 

14.40 

Wisconsin .        ... 

19.83 

Wyoming 

47.71 
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I 
Number,  <fc,  o/jyersons  engaged  in  the  several  classes  of  occupations,  jc — Continued.      ' 


States  aud  Territories. 


United  SUtcs. 


AlabftmA 

AlMka 

Arizona •. 

Arkansas 

CaUfomia 

Colon&do 

Connocticat 

Dakota 

Delaware 

District  of  Colombia . 

Florida 

Georgia.-.^ 

Idaho 

Illinois 

Tn*li<|nai 

Indian  Territory 

Iowa 

Kansas 

Kentncky 

J/raisiana. 

Maino 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missonn 

Montana 

Nebraska 

ITerada 

Kew  Hampshire 

New  Jersey 

Kew  Mexico 

New  York 

North  Carolina 

Ohio V... 

Oregon 

Pennsylvania 

lUiodo  Island 

Sonth  Carolina 

Tennessee 

Texas  

irtali 

Vonnont 

Virginia ,... 

WaSiington :.. 

West  Virginia 

Wisconsin 

Wyoming, 


Number  iu  trade 
and  ti*auspoPta* 
lion.' 


Number. 
1, 191, 238 


14,435 


591 

5,491 

33,165 

2.815 

24,720 

204 

3,437 

6,126 

3,023 

17,410 

721 

80,422 

30,517 


28,210 

11,762 

25,292 

23,831 

23,115 

35,542 

83,078 

29,588 

10, 582 

9,148 

54,885 

1,233 

4,629 

3,621 

8.514 

46,206 

863 

234,581 

10,179 

76,547 

2,619 

121,253 

10.108 

8,470 

17,  510 

13,612 

1,665 

7,132 

20,181 

1,129 

0,897 

21,534 

1,646 


PercerU. 
9.62 


3.95 


9.80 

4.04 

13.90 

10.01 

12.78 

3.47 

a53 

12.48 

4.98 

3.92 

6.63 

10.84 

7.94 


8.19 

9.50 

6.10 

.  9.24 

13.50 

13.75 

14.33 

7.32 

7.08 

2.87 

10.86 

8.78 

10.56 

13.46 

7.08 

15.01 

2.94 

15.73 

2.90 

9.34 

8.54 

11.88 

11.41 

3.22 

4.76 

5.74 

7.74 

6.56 

4.89 

11.57 

5.98 

7.35 

24.77 


Number  in  mann* 
factures  and  me- 
chimicaland  min- 
ing industries. 


Nwmber. 
2,707,421 


17,070 


1,039 

6,271 
81,508 

4,681 

86,344 

457 

•9,514 

11,705 

4,201 
27,040 

7,273 
133, 221 
76,057 


47, 319 
18,126 
44, 197 
25,807 
62,007 
63.326 
292,665 
82,637 
18,588 

9,981 
79,850 

8,030 

5,763 
13,789 
46.553 
103.322 

2,295 
476,775 
20,592 
197, 010 

8,694 
356,240 
47.007 
13,794 
29,061 
15,879 

4,107 
22,616 
49, 413 

2,653 
17,673 
53. 5n 

1,6A 


Percent 
21.65 


4.67 


17.23 

4.61 

34.15 

26.62 

44.64 

7.76 

23.60 

23.88 

7.07 

0.08 

66.  K5 

17.95 

16.56 


13.74 
14.63 
10.66 
10.07 
29.78 
24.49 
50.47 
20.45 
14.01 
a  13 
15.80 
57.16 
13.15 
51.24 
3a  74 
34.90 
7.82 
31.98 
5.86 
23.43 
28.36 
34.91 
53.07 
5.23 
7.90 
6.70 
19.09 
20.79 
11.97 
27.18 
15.34 

ia28 

25.64 


Total  jK>p- 
ulation. 


38,925.598 


996,992 

70, 461 

41,710 

484, 471 

582,031 

47.154 

537,454 

40,501 

125,015 

131, 700 

188,248 

1, 184, 109 

20,583 

2,539,801 

1,680,637 

68,  l.'>2 

l,19i320 

373,299 

1, 321,  on 

726,915 

626,915 

780,894 

l,457,a5l 

1,187,234 

446  056 

827,922 

1,721,295 

39,895 

129,322 

56,711 

31^300 

906,096 

111,303 

4. 387. 464 

1. 071, 361 

2,665,260 

101,883 

3,522,050 

217,353 

707J606 

1, 258, 520 

818,899 

99,581 

330,551 

1, 225. 163 

37,432 

442, 014 

^,  064, 985 

11, 518 
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INCREASE  OF  AGRICULTURAL  IMPLEMENTS. 


States. 


IMMIGEATIOX. 

The  records  ot*  iiumigratiou  in  tho  Treasury  Department  indicate  no 
diminution  of  tlie  inflowing  stream,  w  hich  now  adds  annually  to  our  popu- 
lation nearly  half  a  million.  About  six-sevenths  of  all  come  from  Europe, 
of  whom  nearly  half  are  from  the  kingdom  of  Great  Britain  and  Ireland. 
The  movement  from  Germany,  obstructed  during  the  Franco-German 
war,  has  resumed  its  full  volume.  Sweden  seads  her  usual  quota,  and . 
Korway  has  enlarged  her  proportion  during  the  past  five  years. 


Digitized  by  VjOOQIC 


REPORT   Of   THE    STATISTICIAN. 


79 


1  ! 

;  HRST  QUAKTKB. 


Sources. 


EncLind 

Ireland 

Scothind 

Germany 

AHstria 

Sweden 

Xorway , 

Denmark 

Xetbcrland« 

Switzerland 

Franco , 

Italy 

Kasaia 

Poland 

China 

Canada 

Nova  Si'otia 

Other  countiien. 


Total 


Males. 

Females. 

Total. 

(i.0ft3 

2.787 

F,  H.-2 

3.4H 

2,0?m 

.•>,  407 

1,00(J 

483 

1, 4rt)  ■ 

n,  43r» 

5,407 

14,  K42  1 

1.57 

81 

238  1 

m 

101 

.%7 

Xt9 

154 

513  ' 

i8i 

7H 

259 

3:io 

191 

.-^21 

3Hi) 

140 

5;i5  , 

i.aio 

1,022 

2.  (.52 

1,430 

:w. 

h'is^  ; 

81 

35 

HH 

3JiO 

152 

.5:J2  , 

t>.  285 

232 

2.517  1 

a,  770 

1.570 

4,340  ' 

264 

32 

21HJ ; 

1.33:. 

4S4 

1,  81'.) 

32,004         1.5,397 


SECONT)  QUABTEB. 


Males.   I  Females.      Total. 


1?,467  , 
25,009  I 
3,  CK>  I 
3-1. 8c  I  I 

1,377 ; 

4,,VJ2  , 
0.895  ' 
2.363  I 
1,54H  • 

667 
1.908  ' 
1,840 
347 
799 
12, 105  1 
4,2<)7  ! 

2,2G5  , 


10, 749 

20,970 

1,957 

26.270 

1,260 

2.547 

4,00i» 

1,119 

1,079 

416 

1,302 

617 

222 

4G<i 

l{i2 

2  825 

'57.S 

1,035 


T.  I 


47,  401       123,  I>29  ! 


77, 534 


29,210 

45,979 
5,639 

61,157 
a,C37 
7,109 

10,904 
3,482 
3,627 
1,083 
3,270 
2,457 
569 
1,263 

12,267 
7,093 
1.460 
3,300 


201, 513 


Sources. 


Ireland . 

Scotland 

Germany 

Austria 

Sweden 

Xorway 

Denmark 

Netherlands 

Switzerland 

France 

Italy 

Knftsia 

Poland 

China 

Canada 

2^0  va  Scotia 

Other  countries. 


Total. 


THIBD  QUAKTEB. 


FOl'RTH  QUABTEB. 


Ill 

Males.     Female«.  I    Total.    I   ISIaUi*.     IVmnle**.  I    TotaL 


I 


England -      11.881 

8,157 
2,213 
17,186 

884 
1,410 
3,  455 

Mi 

:>\S) 

417 
1,264 

883 
1,140 

356 
2,335 
4,500 

616 
3.010 


8,917  I 
8,  421 
1,694  I 
12,901 

637  t 

1,0C>^  ■ 

l.()26 

271 

405 

290  , 

I,  (Hi  I 

2.52 
122  I 

2, 0.56  I 
833  t 

1.415  ; 


20, '•(>-* 

H>,581 

3,907 

30,087 

1,521 

2,  :i08 

5,081 

6.15 

034 

791 

2, :^^^ 

l,l(i5 
1,791 
608 
2,  4.-)7 
6, 556 
1,  469 
4,425 


,--  t 


60, 030         42, 928       103, 558 


5,  PUO  1 
3,  (MO 
1.112  I 
15,  (ij:j 
1.346 
(J3<i  ' 

1,  189  I 

:>92  i 

33(i 

550 

1,479 

i,.')i;8  ; 
'441 

271  ' 
8T7 

2,  627 
641 

1,265 


4,  83(5 

4,145 

861 

12,032 

1,201 

531 

420 

327 

348  i 
l.Orl  . 

4'Xi  ; 

273  ! 
1H7  I 

;i5  , 

1,627  I 


58<y 
8671 


39,565 


10,702 
7,791 

i.ora 

27,055 

■2,547 

1,167 

1,600 

719 

r.58 

898 

2,  5(»0 

2,064 

1,014 

458 

912 

4,254 

1,227 

2,132 


30,075  I        69,640 

I 


Digitized  by  VjOOQIC 


80     REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

Annual  immxgraiion  into  tlic  United  Stahsfram  1867  to  1873,  inclusive* 


Nationality. 


Great  Britain  and  Ireland. . 

Germany. 

Aoatro-Hungary 


Sweden 

Norway 

Denmark 

Xcthorlands 

Belcium .. 

Switzerland 

Franco  

Spain 

Portugal 

Italy,  including  Sicily,  Sardiuiu,  and 

iStolU '. 

Greece 

Turkey 

Russia 

pQland 

Finland 

Heligoland 

Gibraltar 

Corsica 

£uropo,  (not  specified) 

Atlanticlslands 

West  India  Islands 

North  America 

South  America 

Asia 

Africa 

Australia,   Pacific   and  East  ]^dia 

Islands 

Bom  at  sea 

Not  specified,  (oxcltisiro  of  Europe). . . 
CounUies  not  stated 


1867. 


125.520 
133,426 

692 
5.316 
1,739 
•1,436 
2,223 

7H0 
4. 108 
5,237 

!i04 

126 

1. 624 

10 

26 

205 

310 


Total  aliens 

Less  those  not  intending  to  remain  in 
III©  United  States 


Net  immigration.. 
Total  for  Europe. . 


391 
817 

0,310 
224 

3,961 
25 

1 

1 

11.891 

2,877 


298,358 
4,757 


293,601 


283,751 


1S08. 


107, 583 

123,070 

395 

13,958* 

K,46l 

2,019 

652 

1,578 

3,261 

3,930 

816 

245 

1,  40^ 

8 

l.\ 

204 

248 


1869. 


147.716 

124,788 

2,523 

24.115 

17,718 

4,282 

1,360 

1,003 

3.488 

4.1f8 

1,112 

265 

2,182 
17 
10 

5n0 

87 


1870. 


i.si.oeo 

91.779 

5,284 

12,009 

12,356 

3,04a 

970 

1.039 

2.474 

3,586 

511 

291 

2,940 

1.1 

13 

706 

424 


310 
858 

11,172 
145 

10, 701 
63 

1 

*    3 

23,292 

8.107 


297, 215 
8,070 


289,145 


265,855 


452 

3.016 

31,300 

59 

15,000 

31 

44 


49,923 
10,656 


395,922 
10,635 


1 

3 

1 

574  I 

1,109 

53.826 

84 

12,058 

24 

25 

10 

67,711 

22.494 


378,796 
22,493 


385,287 


335,364 


1871. 


14.3, 937 

107,201 

4,889 

11,659 

11.307 

2.346 

1, 122 

168 

2,824 

5,7K) 

OIH 

59 

2,P48 
10 
21 

r,0fl5 
832 
24 


920 

l,2t8 

40,  432 

UO 

6,070 

25 

1,289 

77 

50,182 

20,882 


367,789 
20,851 


356,303  346.938 


288, 592  I  296, 756 


1872. 


157. 905 

IS.'*,  595 

6.132 

14,645 

10,348 

3,758 

2,006 

964 

4,031 

13, 782 

5.58 

370 

7.322 

18 

.34 

1,311 

2,606 

71 

1 

3 


1873. 


1.168 

1,309 

40,903 

123 

10,081 

40 

1,920 

133 

56,290 

11, 752 


449, 483 
11,733 


437,750 


381,460 


159,355 

133, 141 

7.835 

11, 351 

18.107 

5, 095 

4.640 

1.30G 

3,223 

10, 813 

486 

31 

7,51! 

:«7 

78 

3,490 

2,863 

113 

1 

8 


1,4T8 

1,974 

30, 015 

168 

18, 219 

13 

1,053 
138 


423,545 


422,545 


369,487 


DAIRY  PEODUOTS. 

Tbe  following:  tables  show  the  number  of  milch-cows,  together  with 
the  annual  production  of  bufeter  and  cheese,  as  shown  by  the  last  three 
census  reports.  It  should  be  observed  that  the  number  of  cows  reported 
is  far  below  the  actual  number,  taking  no  account  of  cows  kept  in  towns 
and  cities.  The  increase  from  1850  to  1860  was  34  per  cent.,  while  from 
1860  to  1870  it  was  but  4  per  cent.  The  production  of  butter  increased 
during  the  first  decade  nearly  46  per  cent.,  and  less  than  12  per  cent, 
during  the  second.  Dairy-cheese  production  declined  nearly  2  per  cent, 
in  the  first  decade,  and  48  per  cent,  in  the  second,  but  if  we  add  to  the 
dairy  product  the  factory  cheese,  the  last  decade  shows  an  increase  of 
nearly  60  per  cent. 

The  cheese-factory  system  is  of  very  recent  origin.  The  census  report 
of  1860  shows  but  two  such  establishments,  both  in  Litchfield  County, 
Connecticut,  which,  with  a  capital  of  $8,000,  consumed  raw  materials  to 
the  value  of  $9,441,  and  paid  Hov  labor,  to  four  male  and  three  female 
employes,  only  $984;  the  total  value  of  the  product  was  $13,400.  In 
1870  there  were  1,133  establishments,-,  capital  invested,  $3,690,076,- 
materials  used,  $14,089,284;  cost  of  labor,  $706,566  5  cheese  produced, 
109,435,229  pounds,  which,  with  other  products,  valued  at  $61,096,  made 
a  grand  total  valuation  of  $16,771,665. 

The  production  of  cheese  has  been  greatly  enlarged  since  the  last  cen- 
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.US  by  the  extension  of  the  factory  system,  as  is  sbowii  by  our  increas- 
ing export  to  foreign  countries.  During  1870  we  exported  60,113,000 
pounds,  valued  at  $8,646,491 ;  during  1871,  69,907,107  pounds,  valued  at 
$8,037,754 ;  during  1872, 65,450,462  pounds,  valued  at  $8,421,114 ;  during 
1873,  91,358,077  pounds,  valued  at  §11,911,541.  Oar  exports  of  butter 
during  the  same  four  years  were  as  follows :  1870,  2,070,751  pounds, 
valued  at  $570,432;  187 J,  8,568,012  pounds,  valued  at  $1,606,239;  1872, 
5,044,227  pounds,  valued  at  $1,041,032;  1873,  4,074,657  pounds,  valued 
at  $947,986. 

Professor  Willard  estimates  the  average  annual  yield  of  milk  per  head 
at  1,800  quarts  of  an  average  value  of  2  J  cents  per  quart.  At  this  rate 
our  cows  in  1873  produced  19,269,540,000  quarts,  worth  $449,622,600. 
Mr.  Willard  at  the  annual  meeting  of  the  Vermont  Dairymen's  Associa- 
tion, in  October,  1873,  made  the  following  approximate  estimate  of  the 
quantity  and  value  of  our  dairy  products  for  that  year  : 


jVIilk  consumed  as  food,  at  2 J  cents  per  quart $213, 000, 000 

Condensed  milk 1, 000, 000 

Butter,  700,000,000  pounds,  at  25  cents  per  pound 175, 000, 000 

Cheese,  240,000,000  pounds,  at  12  cents  per  pound 28, 800, 000 

Whey,  sour  milk,  &c.,  converted  into  porU 10, 000, 000 

Total, 427,800,000 

The  total  amount  approximated  $430,000,000;  in  1874  it  will  prob- 
ably reach  half  a  billion  dollars.  Nearly  the  whole  bulk  of  this  enormous 
production  is  consumed  at  home.  Only  low  grades  of  butter  are  sent 
abroad.  Our  total  export  of  butter,  cheese,  and  condensed  milk  in  1873 
amounted  to  $12,939,320. 

6  A 
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Milch-cvH'8  and  Initlcr  product n. 


States  and  Tcn-itorios. 


The  United  State*. 


Alabama 

Arizona 

Arkansas 

CaUfornia 

Colorado 

Connecticnt 

Dakota 

Delaware , — 

District  of  Qolumbla.. 

Florida 

Georgia 

Idaho , 

Illinois , 

JnrtiAnft , 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massaobnsetts 

Michigan , 

Minnesota . 


Misaiasippi. 
IkUsHonn 


Montana. 

Nebraska 

KoTada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 

Ohio 

Oregon 

Pennsylvania 

Khodo  Island 

South  Carolina. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washinfftou 

West  Virginia... 
Wisconsin... — 
"Wyoming.* 


1370. 


Milch- 
cows. 


Butter. 


Xumher.         Pounds. 
8,935,332     514,092,683 


3, 213, 753 

fcOO 

2, 753, 931 

7, 969, 744 

392,920 

C,  7IG,  007 

209,  735 

■'.  1?«  '>''« 

\,  ii>5 

iw,aj§9 

:\\:  tv:i,  4Q5 
LiJ,  !Hrj,  :fH5 
j;,51v\  179 

11,  -~.\,  :178 
:t,^4,  105 

i!,(i:n;,  162 
.'.  Ill  i,  729 

li,  rj:>i),  ifii 

eJ.  iW,  IH5 

«►,  :i'>:jiiO 

3  I,  ^■>:k  ^^25 
4i»^  jt80 

:.,  in  1,1 1  WO 

lii,  IH2 
107, 1 17,  :m 

L  M>  :t73 

GO,  c-J.,  «44 

941, 199 

1, 461, 980 

9, 571,  069 

3, 712, 747 

310,335 

17,  844, 396 

6, 979, 269 

407,306 

5, 044, 475 

22,  473,  036 

1,200 


170, 640 

938 

128,959 

164,093 

25,017 

98,889 

4.151 

24,082 

657 

in.  993 

'^I.JIO 

■I.  171 

hff^:Ri 

:]\^,  jsil 
ir«,  440 

JIT,  (U5 

\:<\\-^} 
:'4,  7^1 

u:,  771 
1  :i.  467 

lAO-*,  515 

(i.  174 

I  HI.  :m 

ix\  m 
I,  :^:.i\  6Gi 

irr.  :^:i5 

-.*}^-'.  437 

IH,  80C 

t*^.  JJ03 

!30,  197 

41^,  04S 

17,563 

1^<»,  -^t 

l^^.  471 

l^V,  [138 

:siH,  :177 
707 


1860. 


1850. 


Milch- 
cows. 


Butter. 


Xvmbrr. 
8,  585, 735 


230,  537 


171.003 
205,407 


98,H77 

2?^6 

22, 5!I5 

o:<9 

92, 974 
299, 688 


522, 634 
363,553 
189, 802 

28,550 
260, 215 
129,662 
147, 314 

99,463 
144,492 
179, 543 

40,344 
207,646 
345, 243 


6,995 

947 

94.880 

138, 818 

34,369 

1,123,634 

228,623 

076,585 

53, 170 

673,  547 

19,700 

163,938 

249,514 

601,540 

11,967 

174, 667 

330,713 

9,660 


203,  COl 


6,  028,  478 


4, 067,  n5<; 

3,  005,  035 


Milch- 
cows. 


Xn  m  birr. 
G,  385, 094 


Butter. 


Pounds. 
313. 313, 306 


93.151 
4,2c0 


7,  G20,  912 

2,  170 

1,4:)0,502 

18.  835 

408,  855 

5,  439, 765 


28,  0.V2, 551 

IS,  306, 651 

11, 953, 666 
1,  093, 497 

11,  716, 600 
1,444.742 

11.687,781 
5,265,295 
8,297,936 

15, 503, 482 
2, 957, 673 
5, 006, 610 

12, 704,  837 


342,541 

7,700 

6,956,764 

10, 714, 447 

13,259 

103,097,280 

4, 735, 495 

48, 543, 162 

1, 000, 157 

58. 653, 511 

1,021,767 

3,177,934 

10, 017, 787 

5,850,583 

316, 046 

15,900,359 

U,  464. 722 

153,092 


13,611,328 


b.-i,  461 


19,  248 

fel3 

72.876 

334,223 


294,  671 
284,  554 
4^,704 


247, 475 
105, 576 
133,556 

86,856 
130.099 

99, 676 

607 

214,231 

230,169 


94,277 
118,T36 

10,635 
931,324 
221,799 
544,499 
9,427 
530,224 

18,698 
193,244 
250,456 
217,811 
4,861 
146, 128 
317, 619 


61,339 


4, 008, 811 


1,  854, 230 
705 


6,  498, 119 


1,  055, 308 

14,  672 

371,  498 

4, 640, 559 


12,  526, 543 
12, 881, 535 
2, 171, 188 


9, 947, 523 
683,069 
9, 243, 811 
3.806,160 
8, 071, 370 
7, 065, 878 
1,100 
4, 346, 234 
7, 834, 359 


6,977,056 

9,487,210 

111 

79,766,094 

4, 146, 290 

34,449,379 

211,464 

39, 878, 418 

995,670 

2,981,850 

8,139,585 

2,344,900 

83,309 

12,137,980 

11,089,359 


3, 633, 700 
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Census  returns  of  dairy-cheese  production. 


litories. 


1800. 


I80O. 


rohed  States. 


PoHJldM. 

53,4y2,153 


Ponndn. 
103. 663, 927 


Arixoaft 

irkaiMM 

CafifoTDia 

<>londo 

OoDcctkut 

Dakoto 

r-diirare 

BbtColambitt. 

Floridt 

G«rjia 


IBiaoii  . 


2,372 

14,300 

3,110 

3,  .-SUS,  074 

33,  C^ 

2, 031, 194 

1,850 

315 


SoteckT. 


25 

4,992 

4,464 

1, 661, 703 

383.807 

1, 087, 741 

226,607 

115.219 

11,747 

1,153,500 

6,732 

2,245,873 

670,804 

233,977 


15,923 


16,  810 
l,343.6t^ 


3,898,411 
6,*579 


5,280 
15,587 


Pound*. 
105,535.893 


31, 412 


30,088 
150 


5,363,277 


3,187 

1,500 

18,015 

46,970 


1, 848, 557 

1,278,225 

605,795 

624, 564 

918,635 

209,840 

29.045 

190,400 

2i3,*954 

6,153 

1,957 

1,799,862 

2,434.454 

8,342 

3,975 

5,294,090 

7, 088, 142 

1,641,897 

1,  on,  492 

199.314 

States  and  Ter- 
ritories. 


1860. 


Mifwiiwippi . . . 

Mlssoon 

Montana 

Nebraska 

Nevada 

N.  Hampshire 
New  Jersey- . . 
Now  Mexico.. 
Now  York... 
North  Carolina' 

Ohio j 

Ore;?on ' 

Pennsylvania . . 
Ilhode  Ishind.i 
South  Carolina 
Tennessee 

Texas 

Utah 

Venn  on  t.. 
Virginia.. 
West  Virsinia 
Washinfston  . . 

Wisconsin 

Wyoming 


Poundit. 

3.0D9 

204,090 

2.'>,003 

40, 142 


849, 

38, 

27, 

122,709, 

75, 

8, 169, 

79, 

1, 145. 

81, 

142, 
34, 
69, 

4,830, 
71, 
32, 
17, 

1,591, 


Pounds. 

4.427 

259.  G33 

'i2,'342 


818 
229 
239 
9G4 
185 
4:-0 
3:}3 
209  2, 
976 
169 
240 
342 
603 
700 
743 
429 
4G5 
98  1, 


232,092 
182, 172 

37,240 
548, 2S9 

51, 119 
618,893 
105, 379 
508,556 
181.511 
1.543 
135, 575 
275. 128 

53.331 
215, 030 

280,852 

12. 14G 
10-1, 300 


1850. 


Pounds. 
21,191 
203, 5« 


3, 196, 563 

365,756 

5,848 

49,741  413 

95,921 

20,819,542 

36,980 

2,505.034 

316,508 

4.970 

177.631 

95,299 

30,998 

8, 720, 834 

436,292 
"  '466,*283 


Factory-clieesey  1S70. 


I  Territories. 


riU«dSt»to« '    1.313 


Colandc... 
Cvaecticat. 


Iowa., 


KeDtncky 

HaaMhuetto  .. 

^fichigao 

MiaiMsotA 

Hatoorl 

)Ifl8tBia 

XehtaAa 

Xev  Hampahire. . 

Jew  Jersey 

SewTork.. 

^^octh  Carolina. . . 
Okio 

J'P'O; 

rioasylTaaia 

Teraant 

TirgiTHa 

"ttoonsin 


818 
3 
195 
1 
27 
28 
2 
54 


Capital. 


BoUars. 
3,600,075 


1,800 

9,600 

191, 400 

96,370 

25,415 

1,300 

31,600 

&'»,330 

122,750 

6,300 

300 

3,200 

5,650 

3,000 

9,200 

2,329,400 

14,500 

474,970 

600 

109,750 

107,700 

3,300 

126,740 


Wages. 


DoUarg. 
706,560 


1,140 

33,721 

1,550 

3,700 

300 

0,700 

15,390 

13,320 

475 


350 

350 

370 

4,756 

450,889 

2,420 

116,635 

460 

19,074 

18,305 

650 

16,982 


All  mate- 
rials. 


Cheese  pro- 
ducts. 


C3 

Q)  a 

o 


DoUarg. 
14,060.284 


480 

27,400 

440,890 

11,686 

25,579 

1,500 

27.685 

281,768 

186,989 

4, 525 

828 

328 

4,040 

3,690 

43,643 

10,372,598 

6.474 

1,875,711 

5,050 

305,367 

365.028 

1,500 

194, 710 


Pounds.       DoUarg. 
109, 435, 229     61, 090 


4, 
231. 

4,072, 

107, 

256, 

15, 

246, 

1,885, 

1,6.10, 

37, 

9, 

2, 

32, 

23, 

440, 

78,006, 

4^ 

15,964, 

40, 

1.047, 

2,984, 

12, 

1,096, 


1,000 


1,950 : 


All  pro- 
ducta. 


DoUarg. 
16,771,665 


1,280 

38,024 

557,350 

16,076 

44,590 

2,700 

42,000 

321,900 

239.659 

.5,850 

1,946 

POO 

7,270 

4,650 

52, 147 

12, 164, 065 

9,700 

2,287,804 

8.400 

368,708 

445,333 

2,310 

243,056 
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FLOUE  AND  GRAIN  MOYEMEKTS. 

The  commercial  records  of  the  graiu  movement  are  not  sufficiently 
complete  to  render  possible  a  perfect  statement.  The  scope  of  inquiry 
is  too  narrow  and  local,  and  the  methods  employed  too  supcrlicial. 
The  collection  of  facts  has  been  left  too  exclusively  in  the  hands  of  the 
journalist,  who  is  satisfied  with  merely  chronicling  the  daily  aspects  of 
the  market,  and  by  whom  the  preparation  of  a  comprehensive  and 
thoughtful  r6sum6  is  frequently  regarded  as  a  work  of  supereroga- 
tion, if  not  of  positive  disgust.  A  great  improvement  is  noticeable  in 
the  better  class  of  commercial  journals,  some  of  which  have  published 
annual  statements  of  permanent  value  as  records.  The  annual  reports 
of  boards  of  trade  and  chambers  of  commerce  have  enlarged  their  scope 
of  inquiry,  and  now  present  compilations  of  facts  prepared  by  experts, 
whose  labors  command  increasing  respect.  Yet  the  lack  of  concert  of 
action  destroys  in  a  great  measure  the  value  of  those  compilations.  For 
instance,  some  reports  refer  to  calendar  years,  others  to  commercial 
years,  and  still  others  to  harvest  years.  If  the  National  Board  of  Trade 
would  secure  a  uniform  system  of  commercial  reports  in  all  our  leading 
commercial  cities,  it  would  relieve  the  statistician  from  his  most  formi- 
dable difficulties  and  render  practicable  a  close  approximation  to  the  real 
movements  of  our  domestic  commerce.  It  is  remarkable  that  in  the 
western  cities,  wherecommercial  journaUsmisleastsystematic,  thereports 
of  boards  of  trade,  &c.,  are  especially  full  and  satisfactory.  The  re- 
cent exports  of  breadstuffs  and  their  preparations  during  the  same 
period,  are  as  follows:  1869,  $53,254,474;  1870,  $72,488,775;  1871, 
$79,519,387;  1872,  $85,155,523;  1873,  $99,090,831.  In  this  increase  the 
most  noticeable '  feature  is  the  enormous  enlargement  of  raw  graiu 
exports.  While  the  export  of  flour  has  fluctuated  wheat  has  rapidly 
increased.  The  other  cereals  show  a  great  enhancement,  though  some  of 
them  have  considerably  fluctuated.  During  the  last  six  calendar  years 
the  total  export  of  all  kinds  of  grain,  including  flour  reduced  to  wheat, 
has  tripled  in  volume,  as  is  shown  by  the  following  statements. 


The  following  table  shows  the  export  of  flour  and  grain  for  ten  fiscal 
years,  ending  June  30, 1873 : 


Yoarg. 


1864 

1865 

18C6 

1867 

18C8 

186U 

IfiTO 

3871 

1872 

loTJ 


Flour. 


B(vrrels. 
a,  557, 347 
2, 604, 542 
2,183,050 
1. 300, 106 
2, 070, 423 
2, 431, 873 
3, 463, 333 
3, 653,  841 
2,514,535 
2,562,086 


Wlieat 


Bvshelt. 
23,681,713 
9, 937, 152 
5, 579, 103 
6,146,411 
15, 940, 899 
17,  557, 836 
36,584,1/5 
34,304,906 
26,423,090 
39,204,285 


Total  wheat 
and  floor. 


BiuheU. 

41,468,447 

22,950,862 

16,494,353 

12, 646, 941 

26, 32B,  014 

29,687,201 

53, 900. 780 

52,574,111 

38. 995, 765 

52,014,715 


Com. 


Buihds. 
4,096.684 
2, 812, 726 
13,516,651 
14, 889, 823 
11, 147, 490 
7,  047, 197 
1, 392, 115 
9,826,309 
31,  491, 650 
38.  541, 930 


Oatfl.        Barley.      Eye.        ^^^^ 


BusheU. 
305,755 
318, 117 

1,246.658 
825,895 
122,554 
481, 871 
121, 517 
147, 572 
202, 975 
714, 072 


Btcshels. 
60,482 
44,248 


9,810 
59, 077 
255,490 
340,093 
86,891 
482,  410 


BnsheU. 
154,960 
132,459 
417, 127 
147,353 
501,349 

49,501 
157,606 

49, 674 
794, 967 
562,021 


Bushels. 

46,092,328 

26,267,417 

31,673,789 

28,510,012 

38,104,217 

37,324,847 

55,827,608 

62, 937, 7.59 

74,632,238 

92,315,148 


The  exports  of  the  last  six  calendar  years  were  as  follows : 


Years. 

rionr. 

Wheat. 

Wheat  and 
flour. 

Corn. 

Oats. 

Barley. 

Hye. 

Total 
cereals. 

Barrels. 

Bitshels. 

Bushels. 

Bushels. 

Btishels. 

Bushels. 

Bushels. 

Bushels. 

1868... 

%  155, 449 

10, 917, 402 

21, 684, 647 

9. 869, 920 

437,553 

23,178 

157, 523 

32, 177, 826 

18(J9... 

3,218,311 

34,345,708 

50, 437, 413 

4. 072, 913 

164,  012 

25:i,284 

149,556 

55. 097, 778 

1870. . . 

3,357,957 

33, 547, 637 

50i  137, 422 

2, 250, 573 

150,005 

321>,  907 

89,830 

52, 957, 737 

1871... 

3,324.240 

33,199.769 

49, 821, 964 

22, 107, 843 

227,798 

105, 817 

501.939 

72, 705, 361 

1872... 

2,298,217 

28, 500,  405 

40, 000,  490 

4.5,018,03:$ 

382.349 

369,125 

646,023 

86. 415. 720 

1873... 

3,201,974 

56, 287, 465 

72,337,355 

30, 580, 077 

926,608 

450,077 

1, 107, 480 

105,407,003 
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The  enormous  increase  of  1873  is  occasioned  by  the  short  crops  of 
Europe  and  the  heavy  demand  created  by  their  deficit.  The  figures, 
however,  indicate  a  steady  increase  in  our  foreign  exports  of  breadstuffa, 
independent  of  exceptional  causes,  such  as  the  present  short  crops  of 
Europe. 

Our  internal  giain  movements  show  the  influence  of  new  and  important 
commercial  interests.  The  State  of  New  York  no  longer  controls  our 
internal  commerce.  The  report  for  1872  of  the  New  York  Produce  Ex- 
change gives  an  interesting  resume  of  the  rival  agencies  which,  since 
1856,  have  been  c<>mpeting  with  the  canals  and  railways  of  the  Empire 
State  for  the  transportation  of  the  vast  grain  products  of  the  West  and 
Northwest.  In  that  year  tli^  shipment  by  the  Saint  Lawrence  Eiver  be- 
gan to  loom  up  into  considerable  importance.  During  the  four  years 
closing  with  1859  these  shipments  amounted  to  19,193,440  bushels;  in 
the  four  years  closing  with  1871  they  had  risen  to  50,885,790  bush- 
els, an  increase  of  1G5  per  cent.  There  is  also  an  increasing  diver- 
sion of  western  trade  by  the  lakes  through  Ogdensburgh  to  the  New 
England  States.  Coeval  with  the  rise  of  this  Saint  Lawrence  trade  five 
great  lines  of  railway  completed  their  organization  for  freight  transpor- 
tation to  tidewater  at  lialtimore,  Philadelphia,  New  York,  Boston, 
Portland,  and  ^Montreal.  The  Chesapeakeand  Ohio  has  just  constructed 
a  still  shorter  line  to  Cincinnati,  Louisville,  andSaiat  Louis,  along  the 
southern  part  of  the  great  wheat-bearing  zone.  The  receipts  of  west- 
ern cereals,  flour  included,  at  Philadelphia,  rose  from  7,260,515  bush- 
els in  18GC,  to  24,117,150  in  1872,  an  increase  of  232  per  cent  in  six 
years,  while  the  receipts  at  New  Y*ork .increased  from  176,343,636  bush- 
els in  1858  to  222,075,838  in  1871,  or  only  26  per  cent  in  thirteen 
years.  The  receipts  at  Baltimore  rose  from  8,197,130  bushels  in  1866 
to  20,571,499  bushels  in  1872,  or  123  per  cent  The  receipts  at  Mon- 
treal during  the  same  time  rose  from  10,394,454  bushels  to  17,547,428 
bushels,  or  over  70  per  cent,  in  six  years.  Other  points  of  export  snow 
a  rapid  gain  upon  the  cereal  trade  of  New  York,  indicating  a  less  cen- 
tralized and  more  expansive  spirit  of  commercial  enterprise. 

Among  ports  of  original  shipment  or  of  transhipment  in  theinterior, 
the  trade  of  Buffalo  shows  a  steady  increase,  the  receipts  by  lake  hav- 
ing risen  from  04,603,890  bushels  in  1863  to  73,577,025  in  1873.  The 
receipts  at  Cincinnati  in  the  same  period  rose  flrom  8,000,000  to  10,000,000 
of  bushels;  Toledo,  from  12,000,000  to  22,000,000;  Chicago,  fix)m 
57,000,000  to  99,000,000 ;  Milwaukee,  from  17,000,000  to  38,000^0;  Saint 
Louis,  from  17,000,000  in  1865  to  27,000,000  in  1873 ;  San  Francisco, 
from  4,000,000  to  19,000,000,  &c. 

The  following  resume  of  receipts  and  shipments  of  flour  and  grain  at 
the  leading  breadstuff  markets  has  been  compiled  from  official  reports, 
either  of  the  Natiotial  Government  or  of  boards  of  trade  and  chambei*s 
of  commerce : 

NEW  YOEK. 

New  York  is  still  the  leading  point  of  foreign  shipment,  sending  out 
during  1873,  about  one-half  of  the  entire  export  of  Hour,  wheat,  and 
coni,  one-twentieth  of  the  oats,  one-eleventh  of  the  baiiey,  and  nearly 
all  of  the  rye.  Of  the  entire  national  export  of  105,407,003  bushels  of 
grain,  (HouV  being  reduced  to  wheat-bushels,)  New  York  is  credited  with 
53,654,033  bushels,  or  about  half.  During  the  last  six  calendar  years 
New  York  has  exported  the  following  percentages  of  the  entire  export 
of  the  country,  viz :  1868,  59  per  cent.;  1869,  50  per  cent.;  1870,  55  per 
cent.;  1871,  59  per  cent.;  1872, 53  per  cent. ;  1873,50.9  percent  The 
receipts  of  flour  during  these  years  have  been  more  than  ^Qftble,  the 
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foreigii  sliipiuents.  The  receipts  of  wheat  have  exceeded  the  exports 
from  21  to  117  per  cent. ;  the  exports  of  comhave  varied  from  one-twen- 
tieth to  three-lifths  of  the  receipts;  the  exports  of  oats  and  barley  have 
been  but  an  inappreciable  portion  of  the  receipts,  whilenearly  the  whole 
of  the  rye  received  has  been  shipped  to  foreign  countries. 

The  total  value  of  breadstull's  exported  from  New  York  during  the 
fiscal  year  ending  June  30, 1S73,  was  ^50,101,028. 

The  following  tables  show  the  grain  movements  at  Xew  York  during 
thirteen  calendar  years : 

Flour  and  WIteai. 


Ycara. 


iJ^l 

1862 

1863 

1864 

1665 

1866 

1867 

1868 

1861) 

1870 

187k 

1872 

18rj 


neccipU.  I    Export.s.    i    ^'^2        KeccipU.   '    Exports. 


Jinrrrls. 
^  01  :v.  i>53 

'J   ,Mi,:{5(i 

;■. '  .^;  iMj2 
:i  .  '.,.  ■i49 
1;  ■.  -■:  i»57 
1:  I-  .■  ■»49 
!.\  .-,.,  m 
;v:.::t.  i39 
-I  ii:.i  :I33 
:i.  :.^'i  -!59 
^.^■J-.^K)7 

:•  ..,     »68 


Barntl*. 
3. 121. 05.1 
3.  070. 06»^ 
2. 506, 725 
2. 019,  35:i 
1,400,810 
910, 508 
949,3lri 
1, 105, 819 
1,584.735 
2,00«,8:i5 
1,  618, 814 
1, 202, 792 
1, 655, 331 


Per  barrel 

e5  :i5 

5  49 

({  15 

rt  4)3 
H  U6 

a  94 

10  75 
9  13 
V,  02 

5  5'J 

6  46 

7  o:j 


26.741,909 
27,  069, 259 
17, 901, 206 
13. 261, 066 
6,  674.  829 
5. 706, 664 
9, 706,  604 
12,950,066 
23, 952,  250 
23.903,2.i9 
26, 794,  864 
16. 236,  433 
:t5, 559,  870 


BviMft. 
CH.  861»,  914 
26.  %2, 699 
15,623,586 
12,  046, 060 

2,  690, 202 
(520, 713 

4,665,315 

5,  IH59, 878 
17.  526, 900 
16.  570, 561 
22,  027,  561 
13, 299, 320 
27, 801, 629 


$1  19 
1  21 
1  54 
1  97 

1  6«> 

2  Od 
2  42 
2  15 
1  52 
1  29 
1  52i 
1  62J 


Corn  and  Oats. 


Years. 

COKN. 

0AT8. 

Ilcccipts. 

Exports. 

Average 
prices. 

KeceipU. 

Export*. 

Averofo 
prices. 

1861 

j:  ■.  L. .  r. 
1';^  1  -  >  i69 

12.  i:-'>.  ,65 

ll.-^M'Ol 

7  :.:  -  f  61 

J,  J-f.  .29 

4.M,i.  128 

ll.i.-j:..  .-SW 

t*.  ■i-^\  "20 

(i  H:'.'.37 

1              :22 

31 

1              37 

2:». ..-  .  03 

15,  'JV^A  ^87 

PerlnuiJtel 
•     10  57 
61 
72 
1  51 
1  19 
91 
164 
1  19 
1  01 
1  OU 
75^e 
G7§ 

BmJicU. 
4, 031, 395 
5, 051, 874 
11, 121, 835 
12,736,456 
9, 952, 568 
8,703,220 
8. 054, 164 
10. 278, 761 
8, 721, 608 
9. 665, 954 
12, 4'>3, 629 
12, 442, 127 
11,235,420 

Bushels. 
160,825 
210. 669 
120,556 
42,135 
94,567 
1, 190, 583 
144,665 
94, 507 
40,393 
31,251 
47, 757 
32.718 
49,57^ 

Bushels. 

1862 

17. 'j-.^MU 
L:J,  ■'.i:hi'75 
7.  LiTl,>B0 

14.  >:i]/,iB7 
2a,iJH,  :49 
Ki.  \'-li.  ■-•21 

15.  Lni','>72 
JO,  r^^n.   49 

9,  ^>     11 

40,  Hdii,  .i:w 

»J,  57i;,  L145 

90  36 

1863 

1864 

*^77 
92 

1865 

74 

1866 

55 

1867 

75 

1868 

h2 

1869 

73 

1870 

69 

1871 

60' 

1872. 

1873 

Barley  and  Uye. 


Years. 


Receipts. 


Exports  I 
I  from  Xoy  \ 
1      York. 


Bimhels. 
1,151,616 
1,606,9k:j 
1, 702,  ^)6 
2, 503, 997 
5,140.203  I 


1862 

1903 

1864. I 

18G5 ' 

186C I 

1867 '    2.22'.,769 

1868 !    2.274,255 

1860 ,    2,524,06:$ 

1870 3.958.239 

1871 3,011.950 

1872 3,964.441 

1873 1    2,444,206 

I 


Bu-fheh. 

42,001 

r<2,  349 

150 


l,:i20,H2 
90  1 


104.  495 
17,402 
40, 040 


Heceipta. 


BnshcU^ 
932, 064 
428, 955 
519,  :ft.>2 
940,152 

1,277,701 
746,  964 
775,  012 
365,  4CH 
563. 164 

1,  WkJ,  iiX\ 
491.  651 
1HJ5.44 


Exports 

from  New 

York. 


Bushels. 

1,001.849 
416,369 
.'V88 
198,348 
246, 646 
473, 260 
152,JHW 
142.542 
225,  av) 
525  51 1 

1>j:i,'  :j55 

1, 069, 149 


jifizedhy 


..447  I     1, 069,  W 

U(hog|p 
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The  comparative  stocks  of  flour  and  grain  in  New  York  at  the  close^ 
of  the  last  five  years  were  as  follows : 


Flour • barrels 

Wheat bushels 

Com do... 

Oats do... 

Bailey do... 

Rye do».. 


1869. 


443, 478 
4,386,331 

672,  111 
1,  907, 059 

857, 987 
39,891 


1870. 


565,069 
3,700.006 
303,033 
2, 280, 055 
192 
iO 


2, 289, 055 

1,461,19S 

I      192, 07C 


1871. 


356,  571 

4,227,181 

1, 439, 804 

2,874,586 

565, 772 

573, 527 


1872. 


363.024 
2, 132, 740 
5,910,670 
1, 620, 360 
1, 286, 447 
96,240 


1873. 


269, 751 

1,258,600 

1, 251, 500 

471,600 

194, 40O 

14,630 


BOSTON. 

The  receipts  of  flour  and  grain  at  this  port  show  a  gradual  increase, 
while  the  exports  are  stationary  or  declining,  The  exports  of  the  last 
fiscal  year  embraced  947,584- bushels  of  corn,  72,422  barrels  of  corn- 
meal,  170,865  bushels  of  wheat,  171,504  barrels  of  flour,  &c.,  the  total 
declared  value  being  $2,550,860.  Tte  following  tables  show  the  grain 
movements,  in  part,  of  the  last  thirteen  calendar  years. 

Flour  and  wheat 


FI.0U11. 

WHEAT. 

Years. 

Receipts. 

Shipments, 
foreign  and 
coastwise.  ' 

Hanco  of 
prices. 

r^eceipts. 

Exports. 

Kango  of 
pr^es. 

1861 

1  43rj,ii99 

r  riio. -02 
l.UH«3 
l.Jl-.-i03 

1.  HM/J53 

l,4ir3..-^26 
l,.J'.7.s81 

1.  r^!'75 

l.:.ix-,579 

I....P,.H43 
i.  rv-\:,un 
!.7it.V'J72 

Barrels. 
389,730 
555,591 
433,957 
341,932 
243, 667 
232,800 
253, 31& 
249,840 
219,087 
219, 511 
244,550 
217,586 
231,361 

$4  50  to  $9  00 

4  65  to  9  75 

5  OOtoll  25 

7  00  to  15  00 

6  25 ton  00 

8  25  to  19  00 

9  00to21  00 
6  00tol7  00 
4  75  to  14  25 

4  50  to  10  00 

5  25 toll  00 
5  25  to  13  00 
4  50  to  13  00 

BtuheU. 

29,388 

63,015 

44,760 

55,069 

409 

16,537 

159, 421 

165,240 

369,059 

213, 4-1 

492,429 

402,426 

880,747 

Bushdt. 

20,050 

45,544 

1,483 

6 

897 

478 

24,077 

1862 

1863 

1864 

1805. . 

1866 

1867 

1868 

1869 

1870 

12 
191,  486 
151.860 
486,128 

1871 

fl  10 toll  85 

1872      

1  60  to  2  50 

1873 

1  45  to  2  00 

Corn,  oats,  rye,  and  barley. 


Xoara. 

conx. 

OATS. 

Kl-E. 

BAHLEY. 

a 

1 

5 

-2 

1861 

1,          02 
1,           21 
1,          64 
1,          39 

1,  17 

2,  02 
2,           13 
2,           48 
2,           40 

2,  42 

3,  29 
5,           55 
3>:,-    «3 

BusheU. 
64, 913 
78,385 
25,027 
35,007 
30,394 
37,027 
27,529 
46,271 
10,187 
18.  &'>4 
80-1, 143 

1, 073,  769 
162,  729 

|0  45toe0  80 
53  to  90 
74tol  42 

1  29to2  17 
80  to  2  07 
80tol  40 

1  10  to  1  65 
95tol  42 
80tol  35 
78  to  1  25 
72  to  93 
04  to  61 
00  to     90 

Bushels. 
1, 047, 345 
1,108,991 
1,  444, 608 
1, 746, 932 
2,126,356 
1, 219, 717 
1,411,170 
1, 294, 446 
1.  400, 412 
2, 106,  G03 
2.410,273 
2,725,641 
3, 663, 364 

$0  32  to  $0  48 
38to      06^ 
50  to     92 
P2tol  10 
50tol  00 
45  to     85 
05  to     95 
70tol  CO 
Goto     86 
52  to     82 
40  to     75 
b%to     05 
42  to     65 

Bxuhels 
33,150 
39,973 
27,312 
34,285 
32,803 
37,804 
24, 311 
27,714 
32,092 
34,480 
36,384 
13,989 
33,335 

$0  58  to  00  e2 

•JStol  04 

<J5tol  48 

1  30to2  30 

fOtol  92 

rotoi  CO 

1  25101  85 
1  50to2C0 
1  15  to  1  65 
COtol  20 
70tol  20 
85  to  I  10 
80tol  10 

BxuheU. 

1862 

1863 

1864.... 
1865.... 
1800.... 
1867.... 
1868.... 
1869.... 
1870. . . . 
1871.... 
1672.... 
1873.... 

113,887 
lO-l,  409 
190,650 
317,911 
212,107 
310,871 
390,514 
403,869 
539,03d 
332, 84€ 
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PORTLAim,  MAINE. 

The  receipts  of  flour  and  grain  at  this  port  show  a  decline,  the  aggre- 
gates of  1872  being  a  milliou  bushels  less  than  those  of  I860.  Since  1869 
Sour  and  wheat  have  be«n  stationary,  while  corn,  oats,  and  barley  show 
a  very  considerable  increase.  The  receipts  for  the  six  years  named 
were  as  follows: 


Yeara. 


1865 
1866 
1867 
1868 
1660 
1871 
1872 


Flour. 


BarreU. 
549,963 
397,850 
602,269 
669.045 
439.648 
482.523 
488,764 


Wheat. 


Bushels. 
42, 530 
98,662 
132,180 
226,127 
268,246 
263,898 
280,676 


Com. 


Biishels. 

500,000 

45,368 

4,059 

8,283 

1.436 

810,063 

806,437 


Oats. 


BusJiels. 

1, 754, 950 
626.803 

1, 726, 052 
414,7^ 
127,755 
197,730 
322,173 


Kyo. 


Bushels. 

4.053 

4,578 

17,  705 

57,580 

1,416 

1,100 

603 


Bailey. 


Bxcshds. 

130,200 
07,042 

178, 115 
35,044 
14,256 
52,279 
59,264 


Bushels. 

2,431,733 
832,453 

2, 058,  111 
748, 768 
413, 109 

1, 225, 070 

1,469,853 


Bushels. 
5, 181. 548 
2, 821, 703 
5, 060, 456 
4,086,993 
2, 611. 349 
3, 711, 846 
4, 071, 793 


The  forefgn  exports  are  small,  embracing,  duriDg  the  fiscal  year  end- 
ing June  30, 187:^,  200  bushels  of  com,  380  barrels  of  com-meal,  19,068 
bushels  of  wheat,  4,517  barrels  of  flour,  &c.,  the  total  declared  value  of 
which  was  $102,349. 

BUFFALO. 

Buffalo  is  a  gxeat  entrepot  of  the  grain-trade.  The  following  tables 
show  the  receipts  by  lake  and  shipments  by  canal  for  eleven  years,  and 
do  not  include  the  railway  shipments  in  transitu  from  points  further 
west.  These  would  more  than  double  the  aggregates.  Li  some  of  the 
commercial  reports  these  are  included,  thus  recognizing  the  principle 
that  produce  and  merchandise  passing  any  particular  point,  though 
not  transhipped  or  in  any  way  handled,  should  be  regarded  as  apart  of 
the  commerce  of  that  point.  This,  however,  is,  to  say  the  least,  a  doubt- 
ful construction,  not  generally  acquiesced  in.  It  should  be  settled  by 
some  competent  authority. 

Flour  and  wheat — ^The  receipts  by  lake  and  shipments  by  canal  of 
flour  and  wheat  during  eleven  years  were  as  follows : 


Yeara. 


1863 
1864. 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 


TOTAL  WIUSaT.* 


Hocoipts.        Shipments.       Receipts.        Sbipmonts.        ^Receipts.       Shipments.     ^ 


Snrrti:. 

2,  yitf.  red 

2,  i>2d,  5S!0 
],78ti.:S3 

1,  :m.  r>43 

],41»,(156 
1 ,  Tjih;,  731 

I,  .nil  :m 


Barrels. 

469,792 

126,820 

142,018 

52,325 

15,468 

5,774 

51,928 

76, 471 

47,731 

5,1T2 

113, 616 


BuxheU. 

VA,  -v.Vi.  -its 

If], 'IT'J,  ^■■SI4 
ll,.-7Ll,  r>i5 

12. 1...:..  -.'IS 
ui  -J,  ^ri3 

H.  -iiu  t,  1542 
30,  iilJ,  .172 


Bushels. 
19, 404, 308 
16. 148, 386 
10,202,154 
7,772,217 
10, 100, 718 
10.360,030 
16. 363, 480 
16, 738, 613 
19, 028, 316 
11.001,069 
24,569,088 


Bn 

3C 
21 
22 
1"! 
IS 
2C 
21 
27 
2g 

le 

3(i. 


I  I i^  ,t)3 
49 
53 
09 
65 
70 
38 
71 
02 
. ,  ,.  i52 
n  !.  :«7 


Bushels.  ' 
21, 753, 368 
IG,  782. 486 
10.  007, 936 
8,033,832 
10, 187. 058 
20. 097. 740 
27. 480, 478 
28, 281, 126 
10, 266, 971 
11, 026.9529 
24, 909, 936 


*  FloTir  reduced  to  wheat-buehcla. 


Cornj  oats,  harleyy  and  rye* — ^The  receipts  by  lake  and  shipments  by 
canal  of  com,  oats,  barley,  and  rye  during  eleven  years  were  as  follows  ; 
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Years. 

COKN. 

OATO. 

BARLEY.* 

Eeccipte. 

Shipmonts. 

Keccipts. 

Shipments. 

Keccipte. 

Shipmeiit8. 

1863 

Btn;7^fJ!!. 
20.  ii-i:    %-,2 

ir        1   1 

Kl.  -■'    'il 
21   ■    !  V'd 
n  -:.■..  1... 8 

16    -^M.iKj 

U  .  ;  1  JifS 

9   I'M.  \-j8 
26.  1'.:-.  7(19 
:J4  i-.n.  1^7 
3c.;..;.  1,-^ 

BxisheU. 

18,080,442 

9,  757,  022 

l?\474,3:i;^ 

21,5^-^,506 

14,931,812 

15, 999, 13(; 

7,816,960 

5,911,668 

20, 695.  305 

30, 034,  606 

21, 70t«,  053 

BusheU. 
7,222,187 

^  1   i  ;?!> 

in,vlJ7. -172 

H,  '!''^.  ^^.2 

5.  4,-.i>,  :.^17 
a^.J6,  !ltt3 

n.  (lofi,  400 

(i.  £l^fl,  045 
j,li;-340 

Bushels. 
0, 527,  508 
11,178,564 

7,  900, 451 

8,  922, 4:tt 

9,  409,  680 
10,  42:i,  ."xO-I 

3,  983, 046 

5,  572, 25^1 

6.  C49.  439 

4,  .508, 2;i7 
3, 225, 920 

Bushels. 
041,049 

468,  067 

820,  rm 

1,006.384 
1,  802, 598 
6.37, 124 
Twl,  339 
1. 821, 154 
1, 940, 92:? 
3, 088, 92,5 
1.232,507 

Bushels. 

419, 157 

f 235, 133 

:514, 951 

1,  :»1, 715 

1, 206, 733 

1864 

1865 

I860 

1867 

1868 

209,213 
82,429 
8:J1, 024 
825, 420 
1,729,972 
358,764 

1869 

1870 

1871 

1872 

1873 

*  This  includes  alao  receipts  by  rail  from  Ciuiadai. 
t  Iiichiding  137,388  bushels  of  Darley-raalt. 

♦  Including  223,590  buahola  of  barloy-malt. 


Years. 


TOTAL  GRAIN.* 


Receipts.      Shipments.      Receipts.      Shipments. 


BusJiels. 

1863 422,:tf)ft 

1864 033,727 

1865 817,670 

1866 1,245,485 

1867 1,010,643 

1868 947,323 

1869 126,093 

1870 620,154 

1871 1,005,0:^» 

1872 301,809 

1873 906,947 


BuslieU. 

361,718 
517, 131 
629,758 
972, 647 
730, 578 
033,899 
76,792 
378, 322 
986,  517 
210,  715 
801, 481 


BusheU. 
64,  603, 890 
51,  083, 261 
62, 353, 822 
58,02i,548 
50, 710, 007 
50, 059,  856 
45,007,020 
48, 613, 190 
67, 155, 472 
62,201,418 
73. 577, 025 


BusheU. 
48,042,1283 
38, 470, 336 
38,027,434 
43,779,223 
36, 471,  867 
47,363,497 
39,439,705 
40,974,394 
48,423,652 
47, 600, 459 
51, 064,  IGO 


*  Including  flour  reduced  to  -whcat-bushels. 
Note.— I^n  addition  to  tho  barley  exports  thero  wcro  shipped  160,610  bushels  of  bailey  malt  in  1870; 
805,313  bushels  in  1871 ;  261,030  bushels  in  1672;  and  130,764  bushels  in  1873. 


OGDENSBUBGH. 


The  receipts  of  flour  and  grain  for  seven  years  were  as  follows: 


Years. 

nour. 

Wheat         Corn. 

1 

Oats. 

Rye. 

Barley. 

Total 
grain. 

Total  grain 
and  flour. 

IPCfi ,._. 

Barrds. 
1,11:1,^3 
1,440,  {^141 
1,503,7:11 
l,5?ia.483 

2,715,743 

a,0(^,oas 

B^shcU.       Bttshels. 

BusheU. 

BusheU. 

BusheU. 

BusheU. 
2, 774,  709 
2,587,515 
2,701,471 
2, 884, 701 
3, 569, 990 
3,954,234 
2, 646, 412 

BusheU. 
3,802,589 
3,638,995 
3. 828, 82{5 
4, 124, 176 
4  652.500 

Wal 

■'**'"***"  1         

1B6&...., 

""   .            i 

1169          <,  ^ 

lifTO      ,  ... 

Dti:v2s« 
1^,374 

2.  firn,  841 

^n.i  1,989 

e-2i,ii3 

397, 7-22 
170,060 
947,  695 

4,256 
5,025 

170, 798 
157,865 
140, 030 

IBtl.- „, 

4,952.259 
3. 540, 5;^ 

OSWEGO. 


The  receipts  of  flour  and  ^rain  for  eight  years  were  as  follows: 


Years. 


1866.. 
1867., 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 


Flour. 


Barrels. 
8,309 
3, 277 
1,170 
3,526 
5, 7.52 
1, 552 
110 


Wheat 


BtishcU. 
5, 517,  329 
5, 279, 286 
6. 970,  334 
7, 789, 099 
6, 850. 412 
6,  708, 852 
4, 153,  484 
4, 23-1, 401 


Com. 


BusheU. 
3, 492, 207 
3,  420, 784 
3,679,340 
1,118,170 
940,  484 
3, 416, 765 
1,921,901 
1,  450, 800 


Oata. 


BmlwXs. 

356,538 

275,  484 

683, 154 

62. 331 

427. 684 

124, 800 

89,801 

43, 103 


Rye. 


Bu^hcU. 
572. 394 
238,177 
168,780 
333, 942 
310. 107 
304,262 
81,773 
254,549 


Barley. 


BusheU. 
4, 304, 803 
2, 720, 334 
2, 134, 310 
3, 199. 747 
3, 545, 571 
3,472,288 
2,791,038 
2,377,348 
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Years. 

Flour. 

1871 

BarreU 
92,m)7 

1873 - 

41,201 

1873 

37,241 

"Wheat. 


Corn. 


BuJihrls.   1   BinthcU. 
4, 105, 784  I  2,  507,  779 


1,928,P50  I 
1,775.398 


1>C9.  5h; 
337,  'i'^) 


Oats. 


Buaheh, 

\   Hi,  OK? 

4'i,  750 
4l,90o 


Wye. 


Bufthcls. 
223, 235 
241, 125 
214, 993 


Barley. 


Bunfielg. 
3,028,164 
2,590,500 
1, 930, 734 


rHILADELPHIA. 

Fiour^xcheatj  and  corn. — The  receipts  and  shipments  of  Hour,  wheat,  and 
com  for  nine  calendar  years  were  as  follows : 


Years. 

FLO  11 B. 

AVJI 

KAT. 

Shipments. 

COltN. 

Eeccipts. 

Shipmeul*. 

Kcceipt*. 

Bushels. 
2, 465, 790 
1, 802, 040 
1, 219, 670 
1,207,892 
a,  194, 160 
2,984,600 
3,  394, 400 
3, 901, 690 
4,160,800 

Itcccipta. 

Shipmejita. 

3=64 

BarrcU. 
903.447 
715,308 
574,512 
496,979 
694,860 
876,550 
969.447 
950,065 
987,450 

Barrels. 
294. 798 
KM,  917 
78,735 

Biffikd^. 

526.448 

9,945 

26,03-1 

Bmheh. 
1, 604, 415 
1, 506, 305 
1, 603, 394 
2, 464, 125 
2, 960, 127 
3, 240, 140 
3, 080, 250 
6, 160, 300 
8, 137, 380 

BusheU. 
83,050 
137,359 
752,888 

1865 

ign  ....     ...  . 

lPfl7, .    

18GB 

1M» 

""i2i,"9l6' 
136,145 
113,036 

1310 

37  J,  :too 

l,15:i,167 

412,  761 

66,338 
1,644,779 
3,468,473 

1871 

iss 

OaUf  barley,  and  rye. — The  receipts  of  oats,  barley,  and  rye  for  seven 
calendar  years  were  as  follows : 


Yeara 


1»7 
198B 
1989 
1370 
lfl71 
iaf72 


OiiU. 


Bushds. 
1,570,218 
1,439.040 
2, 437, 680 
2,660,570 
2.  360, 543 
4. 103,  400 
5.  830, 400 


Bushds. 
279,673 
260,770 
762,  410 
951, 465 
720,333 
370, 530 
320, 940 


BusheU. 


775,850 
816,200 
730,380 


ERIE. 


The  receipts  of  flour  and  gram  for  five  years  were  as  follows : 


Tear*. 


i  Floor.     WTjoat 

I 


U6S 

urn. 

If7». 
1871. 


Barrels. 
117,759 
156.328 
229,119 
167,610 
178,  W3 


Bushds. 
424,256 
672,556 
770,861 
731.898 
937, 3T4 


Com. 


:Qushels. 
517,684 
637i497 
554.228 
301.785 
621.^13 


Oats. 


Bye. 


Bftrl(»y,    Total  grain. 


Bushds. !  Bushels. 
314,319  !    32,239 

130,296  I 

521, 000  ;     16, 395 

42, 528  I    10. 000 

047,895    


Bushels.  I 
52,82!i  ! 
IPP.OOl  I 
153,042  ' 
159,600  j 
110,030 


Bushels. 
1,341,320 
1,629,467 
2, 015, 526 
1. 245, 811 
2, 640,  412 


Total  graiu 
and  floor.* 


BusJiels. 
1,930,115 
2.  <ll,  107 
3, 161, 121 
2,083,861 
3,540,227 


*Kcduccd  to  whcatbuahela. 
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BALTIMORE. 


Flour  and  grain. — The  receipts  and  shipments  of  flour  and  receipts  of 
grain  for  six  years  were  as  follows : 


FLOUR. 

WHEAT. 

COllN*. 

OATS. 

RYE. 

Tears. 

Eccoipts 
nnd  City 
mannfac- 
turea. 

Ship, 
menta, 
foreign. 

Koceipts. 

Iloceipts. 

Eecclpta. 

Receipt*. 

1868 

Barrels. 
888.  410 
1,123,028 
1, 177,  314 
1, 123, 028 
1, 175,  967 
1, 312, 612 

Barrels. 

Bushels. 
2,293,799 
3, 249, 995 
3, 039, 357 
4, 076, 017 
2,  456, 100 
2, 810, 917 

Bushels. 
4, 177, 264 
3,923,563 
3, 831, 676 
5, 735, 921 
9. 045, 465 
8.330,449 

Bushels. 
1, 146. 175 
1, 171, 424 
1, 243, 720 
1,  833, 409 
1,9.59,101 
1, 255, 072 

Bushels. 
136,270 
177, 246 
77  773 

1869 

1870 *... 

338,932 
503,119 
282,553 
359,566 

1871 

88,956 
90,938 
100, 519 

1872 

1873 

CINCIKNATI. 


The  statistics  of  Cincinnati,  prepared  under  the  direction  of  the 
Chamber  of  Commerce,  are  arranged  in  "commercial  years,"  closing 
August  31  of  each  calendar  year.  The  latest  report  received,  therefore, 
embraces  the  movement  of  but  a  small  portion  of  the  crops  of  1873.  The 
business  of  the  last  commercial  year  shows  a  marked  increase  in  the 
aggregate  of  flour  and  grain  over  that  of  any  previous  year.  The  ship- 
ments of  flour  have  been  mostly  to  the  South.  A  growing  demand  for 
spring-wheat  flour  is  noted,  and  an  increase  of  receipts  from  the  North- 
west. The  importation  and  consumption  of  barley  is  the  most  notice- 
able feature  of  the  trade.  The  corn-trade,  representing  the  enormous 
crop  of  1872,  was  also  very  heavy.  The  oats  and  rye  movements  show 
great  increase,  but  the  trade  in  raw  grain  was  mostly  consumptive. 
Cincinnati  is  not  d,  great  shipping  point  for  cereals. 

Flour  and  xolieat — ^The  receipts  and  shipments  of  flour  and  wheat, 
with  the  average  prices  of  superfine  flour  and  wheat,  during  the  last  sev- 
enteen commercial  years,  were  as  follows: 


FLOUR. 

WHEAT. 

TOTAL  WHEAT  AXD 
FLOUB. 

Years. 

licceipts. 

Ship- 
ments. 

Av.  annual 
prioesof 
Bnperfino 
flour. 

Kcceipts. 

Stip- 
menta. 

Av.priceof 
rotlwiut«r 
No.  1. 

Receipts. 

Ship, 
ments. 

1856-T.7 

1857-'58 

1858-'59 

1859-'60 

1800-'61 

1861-'62 

1862-'63 

1863-'64 

1864-'65 

1805-'66 

1866-'67 

1867.J68 

1868-'69 

1869-'70 

1870-'71 

187r-'72 

187S-'73 

Barrels. 
485,089 
633,318 
558,173 
517,229 
490, 619 
588,245 
619, 710 
546,983 
671, 900 
659,046 
577,296 
522,297 
571,280 
774,  SAi 
705, 579 
582, 9:«) 
705,  469 

Barrels. 
416. 789 
609,210 
562,139 
478,308 
4-20, 625 
460, 574 
404,570 
393.268 
436,166 
514.  450 
412,008 
352, 896 
387, 08;? 
570, 677 
538,498 
410,.%1 
560,829 

Dollars. 
577 

4  00 

5  33 
4  60 
4  45 

4  08 

5  a-j 

6  39 

7  67 
732 
9  45 

9  18 

5oej 

4  62 

5  00 

6  06 

5  56i 

Bushel*. 

737,723 

1,211,543 

1,274,685 

1, 057, 118 

1, 129, 007 

2, 174, 924 

1, 741, 491 

1, 650, 759 

1,  678,  395 

1,  545,  892 

1, 474, 987 

780.933 

1,075,  .148 

1, 195, 341 

866,459 

762, 144 

860,  454 

Btishels. 
394,920 
631,660 
609,848 
321. 495 
525,065 
1,293,080 
1, 177, 108 
943,  rj7 
686,893 
873,775 
972,  98-:r 
406,349 
702,022 
80(),775 
409,893 
323,405 
412, 722 

Dollars. 
1  18 

77 
1  15 
1  17 

93 

86 
1  04 
1  4U 

1  78? 
227 

2  29 
2  3U 
1  57 

I  14  5-0 
127g 
1  .')7  7.10 
*1  50  3-10 
1 

Bushels. 
2, 903, 168 
4, 378, 133 
4,»65,550 
3,64:J,263 
3, 582, 102 
5, 116, 149 
4,  840, 041 
4, 385, 674 
5, 037, 895 
4,.841, 122 
4, 361, 40¥ 
3, 392, 418 
3, 931, 748 
5, 067, 061 
4,  394, 354 
3, 676. 794 
4. 688,  799 

2,  I-,-  .h5 

3,  0 
3,  3 
2, 

2,  0 

3,  0 
3,             8 

1,  7 

i        i 

3,  5 
3,             2 

2.  9 

2,  7 

3,  () 
3.  J 
%             ^ 

3,  -,111,  c^»6 

*  Red  winter  No.  2. 
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Corn  and  oat^. — Tho  receipts,  shipincDts,  and  annual  average  i)rices 
f  corn  and  ©ats  for  seventeen  commercial  years  were  as  follows : 


Years. 


Receipts. 


Shipments. 


■"SS 

111 


Koceipts. 


Sbipmcnts. 


gig 


1855-'57 
OR- 56 

ISS-'fiO 
U6S-'66 

1?78-T3 


JBtuft«^. 


1," 

1, 

1, 

Ir 
1, 
1|» 
J, 
1,' 
1, 
1, 
1, 
1, 
1, 
1, 

2. 
1, 
2,' 


BusheU. 
168,040 
38,314: 
51,006* 
97,734 
254,568 
283,300 
531,868 
800,520 
685,506 
611, 746 
1,009.884 
556,172 
188,784 
384,500 
672,628 
246,6^ 
324,183 


BtuheU. 

'H  312 

VW,  050 

■57,701 

■)4.515 

»,  451 

38,950 

12,000 

23,813 

>8,053 

n,803 

16,375 

12,013 

25,900 

70,075 

:    .15,794 

1,  160,053 

1:^20, 979 


Bluhdjf. 
70^116 
10,396 
27,415 
111,823 
134, 311 
450,851 
937,139 
851.392 
1, 739, 676 
187, 091 
295,820 
74,098 
218,300 
188,839 
24il60 
230,963 
324,718 


10  46 
36 
57 
43 
26| 
30 
584 


42 
57 

60; 

63| 

51} 

46 

37 

36f6 


CINCINNATI. 


Rye  and  barley. — The  receipts,  shipments,  and  annual  average  prices 
of  rye  and  barley  for  seventeen  commercial  years  were  as  follows : 


M 

i 

Tears,  j 


Receipts.  Shipments.  ^;SiX"?^ 


1=»-'3J . 

is:--H . 
lB5eUjO. 
iaB-'60. 
186p-'61. 
im-Xi . 
13G8J63. 
ld63-'64. 
1364-'65. 
ie6S.'66. 
lB».fi7. 
l«7-'68. 
lK&-'69. 

IfX-'Tl 
18n-*72 

iscs-Ta 


BiuhsU. 
113,818 
64,385 
82,572 
131.4iJ7 
157,509 
347,187 
13ii.935 
137,852 
190.567 
40Q.188 
409,171 

•218,385 
385.672 
237,885 
289, 77S 
357.309 
426,660 


Buihelt. 


19,640 
30,127 
59,177 
69,075 
04, 436 
25,415 
24,340 
15,000 
54,381 

106, 319 
73,342 

222,013 
53,751 
51,020 

110,464 
61, 577 


PerbxuJiel. 


€0  93 
01 

85 


Beceipts. 


S^itpmcEtfl 


Av,  titmaal 
piiet*  No.  1. 


BhsIuIs. 

BtutuU. 

Per  Imshd. 

381,060 
400,967 

91  58 

80,226 

58 

456, 731 

110,204 

67 

352,629 

05,160 

76 

493, 214 

58,578 

69 

323, 8d4 

42,052 

CO 

333,176 

18, 214 

1  36 

379, 432 

18,388 

1  51 

542,712 

29,556 

1  28 

891,833 

109, 012 

1  41 

673,806 

65,832 

1  521 

602,813 

129,278 

2  11 

853,182 

07.246 

2  36f 
126| 

836,331 

56,088 

800,988 

17,336 

1  OOr 

1, 177.  306 

26,984 

78 

1, 22e,  245 

37,450 

80?o 

TOTAL  GRAIN. 


Beoeipts.   Shipments. 


BusheU. 
5,665,771 
6,532,671 
6, 301, 476 
6,368,802 
6, 411, 966 
8, 734, 452 
8,131,582 
8, 143, 817 
9,391,425 
8,948,712 
8,511,774 
6, 530, 995 
7, 805.  Oil 
9,590,997 
8,769,811 
8,201,328 
10,124,227 


BuiheU. 
2,7U,2U 
2,826,388 
3,654j285 
3,076,089 
3,174,603 
4,46Q»089 
4,711,794 
3,69i717 
5,337,561 
4,408,255 
4,600,877 
3,003,719 
3,335,880 
4,373,328 
4,087,536 
2,990,953 
3,964,800 


CLEVELAND. 

The  receipts  of  flour  and  grain  for  seven  calendar  years  were  as  fol- 
lows: 


Teaps. 


1«5 

WC7 

l«fl 

\m 

ir.v 

1*71* 

Mf^ 


Flour. 


Barrels. 

543,053 

662,272 

737.204 

800,000 

11,941 

90,991 

17,765 


Wheat 


Bnshels. 

3, 394, 523 

1. 858,  821 

2. 225, 654 

3. 200. 000 

1,52, 100 

190,205. 

547, 0p8 


Corn. 


Bu^hds. 
1,072,366 
2,547,035 
3, 089, 135 
1,400,000 


100, 945 
30,304 


0at«.  Kye.     |  Earley.   |     ^^ 


Bii^hi'U. 

935. 1G8 
1.320.870 
1, 505, 870 

900,000 


29,lfl7J 


36, 641- 
37,283 


I 


Total  i;rain 
and  flonr. 


ButheU. 

BushtU. 

95,629 

233,380 

48,283 

233,165 

89.633 

380,192 

100,000 

400,000 

ifc^ 

239,910- 

222,748 

11,736 

■     53,765 

I 


BuiheU. 
5, 731, 000 
6,007.e:to 
7. 359, 484  1 
6,  000, 000  j 
427. 727  i 
558,699t 
692,186  ' 


BusheU. 

8. 446, 331 

9, 319, 185 

11,045,501 

19,000,000 

487,432 

663,654 

780.611 


7  A 


'  By  lake  only. 
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rOJJEDO. 

The  receipts  of  flour  and  grain  for  seven  calendar  years  were  as  fol- 
lows: 


T«M8. 

Hour. 

"Wheat 

Corn. 

Oata. 

Eye. 

Barley. 

Total 
groin. 

Totalcraln 
nnd  floor. 

Bartrels. 

Bushrls 

Bushds. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

1886 

800.560 

9,185.885 

4,535^473 

1,316.349 

122,737 

501,160 

8,661,504 

12.664,404 

1867.. 

717,371 
868.  »4 

2,301.866 

5,79i412 

1,059,353 

51,817 

337,402 

9, 545, 050 

13. 131, 905 

Id68 

3.995.856 

5, 217, 255 

2,161.303 

178,100 
95.534 

628,011 

11, 280. 525 

15, 623. 145 

l8^ 

906,736 

6,810.965 

4.563,421 

1,414,506 

87.997 

12, 969. 713 

17.563.398 

1870 

1.296.260 

6,881,471 

6,2H038 

4.163,139 

94.171 

160,397 

17, 383, 210 

a3.7i4.«ao 

isS'.!.'.'!!! 

786.697 

0.998,255 

6.877.1S7 

3,199,267 

3!r,0TO 

82,692 

17, 194, 441 

21.097.998 

366,260 

3,162;  575 

13,748,380 

3,990,514 

22,416 

96,561 

21, 090, 455 

22,701.755 

CHIOAGO. 

The  grain-trade  of  Chicago,  amoiintiD,g  to  a  third  of  tbe  entire  com- 
merce of  the  city^  shows  a  great  increase  in  the  aggregate,  and  an  in- 
crease in  every  kind  of  grain  except  com  and  barley.  The  receipts  of 
grain  and  flour  reduced  to  grain,  in  1873,  amounted  to  98,935,413  bushds 
valued  at  $63,500,000,  the  grandest  grain  movement  in  the  world.  The 
course  of  the  grain-trade  was  remarkably  regular  and  reasonably  profit- 
able. The  markets  have  been  less  liable  to  fluctuations }  dealers  have 
relied  more  upon  intrinsic  values  and  less  upon  manipulation.  The 
aggregates  in  the  following  tables  include  flour  aiMl  grain  passing  through 
Chicago  without  transshipment.  The  Chicago  Board  of  Trade  very  judi- 
ciously includes  in  its  reports  the  quantity  of  flour  manufactured  by  the 
city  mills,  a  feature  which  would  add  greatly  to  the  value  of  the  com- 
mercial reports  of*  eastern  cities.  The  consumptive  trade  here  bears  but 
a  small  proportion  to  the  shipment  trade. 

Flour  and  Wheat. — ^The  receipts,  manufactures,  shipments,  and  prices 
of  flour  and  wheat  during  the  last  twenty-two  years  were  as  follows : 


FLOUB. 

%VIIEAT. 

1 

Receipts. 

Miumfac* 
tared. 

Shipments. 

Range  of    prices 
of    Bprine-wheat 
flour.  mMlumto 
choice  samples. 

Kecc'ipts. 

Sbp  ments. 

R*nge  of  prices. 
No.  1  spring. 

• 

1859.. 

Barrels. 

53,  »7 

48.297 

158,575 

240.662 

324.921 

393,934 

522,137 

726,321 

7:13.348 

1,479,284 

1, 666, 301 

1.424,206 

1,205,698 

1. 13^.  100 

1. 847. 145 

1. 720. 001- 

2.193,413 

2, 218, 822 

1,766,037 

1.412,177 

1.332,014 

2,487.376 

Barrels. 

70,979 

82.^3 

66,000 

79,650 

66,068 

96,000 

140.403 

161,500 

232.000 

291.852 

260.980 

236,261 

255.056 

288,820 

455,522 

574,096 

732, 749 

543,285 

443.967 

327,739 

186. 968 

264.363 

Barrels. 

61.196 

7'),984 

111.627 

163,419 

216,  399 

259, 648 

470,  402 

686.351 

698.132 

1,603.920 

1.739.849 

1,522.065 

1,285.343 

1.293.428 

1,981.525 

2.015,455 

2.399,61d 

2.330,063 

1.705:977 

1.287.574' 

l.:^61,328 

2,303.400 

Bushels. 

937,496 

1, 687, 465 

3, 038. 955 

7,535,007 

8.  707.  760 

10, 554,  761 

9. 639. 614 

8.060,766 

14.  927,  §83 

17, 385, 002 

13,978,116. 

11.408,116 

12. 184, 977 

9. 266,  410 

U.  978, 753 

13.695.244 

14,772,094 

16.  876.  760 

17,  394, 409 
14. 439. 656 
12, 724, 141 
36.266,568 

Bushels. 

^.996 

1, 206, 163 

2, 306, 925 

6, 298. 155 

8, 364,  420 

9,  846. 052 

8, 850, 357 

7,160,696 

12.  402, 107 

15. 835.  953 

13. 808. 898 

10,793.295 

10,250,026 

7, 614,  887 

10,  UK.  907 

10, 557, 123 

10,  374, 683 

13. 244, 249 

16,432,565 

12.005,449 

13. 160.  046 

24.455,657 

1853.. 

4854.. 

1855 

1856.. 
1857.. 

1858 

1859.. 

1860 

1861  . 

1862.. 

1863.. 

1804.. 

1865 . . 

1866.. 
1887.. 
18C8-. 
1669.. 
1§70.. 
1871.. 
1872.. 
1573.. 

16  23    to  $U  75 
8  00    to    14  35 
5  50    to    11  00 
3  75    to      7  00 

3  80    to      6  50 

4  60    to      700 

5  25    to      8  50 
46t|to      760 

^1  19J  to  t2  23J 

1  64§  to    2  70 

1  08    to    2  lOi 

84J  to    1  45 

76i  to    1  30 

1  02    to    1  311 

1  03    to    1  S2 

99    to    138* 

^SfnciDg'wfaeQftiro.  2l 
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Corn  aiid  oafe.— The  receipts,  shipments,  and  prices  of  corn  aud  oats 
for  twenty-two  years  were  as  follows: 


COBN. 

OATS. 

Year. 

Beoeipts. 

Shipments. 

Eaneo    of 
prices. 

Receipts. 

Shipments. 

Bange     of 
prices. 

BxisheU. 
2.991,011 
2.660,330 
7,.  490, 753 
8.597,377 
11,888.398 
7,409.000 
^252,641 
5,401,870 
15,862,394 
26,369,989 
j»,  574, 328 
l».  611.  653 
13.807,745 
25,952.201 
33. 543. 061 
22,772,715 
25, 570, 494 
23, 470, 800 
20  189,775 
41  853, 138 
47,366,087 
38,157,232 

Bushds. 

5  —  111 

2            .8 

6  D 

7,  ;.l;  r'-5 

11.  I::V''« 
6.  .■li.*M5 
7.V.ri.-y4 

4,  :w9,  ;mio 

ia.7<kn,  03 

24  ■  ■    -!5 

20  lO 

25  lO 

12.  i-.-.s  ii2 
2.'!.  S.<^.-.|1 
32  :..:,   HI 

21  .•H)5 
24   .  .  ■  .V.J6 
21        .   ■'« 
17  :..   ^77 
36  :>  ^m 
47J»]'J.  552 
36,  T:]4,  1)43 

BusheU. 
2. 089, 941 
1,875,770 
4, 194, 385 
2, 947. 188 
2, 219, 987 
1,707.245 
2,88»,597 
1. 757, 696 
2,198.889 
2, 067, 01,^ 
4, 688, 722 
11,086,131 
16,351,616 
11,659,080 
11, 140, 264 
12,  ^55, 006 
16, 032, 910 
10,  Qll.  940 
10, 472, 078 
14,789,414 
15,061,715 
17,888,724 

2  17 
1            93 

3  87 

1           38 
1            37 

.78 

\      t 

1        m 

1           !37 
3           166 

9           158 

16        ao 

11  40 

9         n5 

10           126 
14.  „.,,J30 
8.  801),  646 
8.  507,  735 
12.151,247 

12  255  537 

ise :. . 

1853 

26M 

1855 

1836 

1857 

1858 

189 

I860 

1981 

13^ 

1363 

18M 

1S85 

^sm 

10  37    to  10  97 
74J  to    1  lU 
79    to    1  15S 
53    to        914 
.50    \*i        87 
40J  to  .     56 
31     to        47 
30|  to        53 

$0  22i  t«  10  49 
30i  to       71 
45    to        6T 
37    to        63* 
35i  to        51 
30    to        50J 
<ni  in       4ia 

1867 

1888 

18©  .  -           .... 

1870 

18a 

183S 

1833 

15,694,133'      24i  to       38} 

CHICAGO. 


Rye^  barley,  and  all  cereals. — ^The  receipts  and  shipments  of  rye  and 
barley,  ajid  the  total  receipts  and  shipments  of  all  grains,  including 
flour  reduced  to  wheat-bushels,  for  twenty-two  years  were  as  follows : 


Years. 

UTE. 

lUBLEY. 

TOTAL  CBBEAIJ*.* 

Becelpta. 

Shipments. 

Keceipts. 

Shipments. 

Receipts. 

Shipments. 

1852.. 

Bushels. 

21,015 

86,182 

85,691 

68,166 

45, 707 

87,711 

71, 012 

231, 514 

318.976 

490,989 

1,038,825 

865. 508 

1, 060, 116 

1,194,834 

1.679,541 

1, 291, 821 

1,583,820 

l,0Jte,493 
2,011,788 
1, 129, 086 
1,189,464 

BuslieUi. 
17,3W» 
82.162 
41.153 
19,326 
591 

Bushels. 
127,028 
192.387 
201,764 
201,895 
128,  457 
127, 680 
413.  812 
652. 696 
617,  fUO 
457,  .580 
872.053 

1  280  PIT 

Bushds. 

79,818 

120,267 

148,  411 

92,  on 

10, 051 

17,993 

112,  C?0 

4S6, 218 

2(57,  440 

2::c,  rM 
r,:^  195 

BusJtels. 
6, 406, 508 
6. 028,  459 
15,  725, 135 
20, 367, 702 
24.  512,  454 
21.650,109 
Si.  610, 293 
10.  372,  Qae 
37,  23.5,  027 
53,  427,  365 
57,  650,  8»»4 
.'>7,  et^O,  722 
4P.  f'i?,  308 
51,P50,n4 
68,  306.  4'Xi 
60, 21,5,  774 
60,  680,  233 
63,  417,  510 
60,  432,  574 
83. 518, 202 
88.  426. 842 
03, 03,5,  413 

Bushels. 
5, 8S6,  437 
6, 292, 23:} 
15, 132, 501 
10,632,750 
21, 610,  312 
18,  483,  676 
20.  58T,  180 
16,  754, 136 
31, 103,  7.59 
50,  4$1.  602 
56,  477, 110 
54, 287,  345 
4^  718, 543 
.52, 208. 181 
6.5, 486, 323 
55. 187,  DOn 

18S3 

1854 

1855 

18S6 

K57 

im 

7.560 

134.404 

156, 642 

393,813 

871, 976 

♦S51, 104 

893,492 

991,280 

1,444,574 

1,213,:J89 

1, 202, 941 

798,  744 

013,  629 

1,32.5,867 

770, 805 

060, 613 

VS3» 

186D 

lea 

18S2 

1863 

IS:::::::::::::::::::::::::;: 
SS::-: :•:::;::: 

1,018,813  ;      :>4r>.20H 

1,774, 13J)           ♦•-«)7.4«4 
1,742.652  ,     1,300,821 

im 

1,015,056 
1,51.3.110 
3, 335,  653 
4  069  410 

on  1, 183 

663,  7.S;j 
2,  r>P4.  C02 
o  nn.ci  1  n 

i» 

50. 750,  515 
54,  745, 903 
71,800,789 
83, 362, 434 
91, 507, 092 

ISO 

Ten 

»» 

va 

r\  251. 750  1     .S.  032, 30?^ 
4  "40  iSy>  1     T  "idf^  0J1 

*  Including  flour  reduced  to  whe.it-buyhols. 


Digitized  by  VjOOQIC 


100         REPORT   OF   THP   COMMISSIONER  OP   AGMCirLTURE. 

DBT«(HT. 

The  receii>ts  of  flour  and  gram  for  seven  calendar  years  were  as 
follows: 


Beceipts. 

1867. 

1868. 

1869. 

1870. 

1831. 

1878. 

1873. 

Flour barrela. 

1,030,548 

1.290,292 

060,800 

1,305,418 

1,617,315 

667,JK)6 

495,800 

Wheat ....  bnshela . . 

Corn jio*. 

Oata ..do.. 

Kye do.. 

Barley do.. 

1,460,9^ 
899;  416 
337,976 

246,052 

f^  1^5, 172 
1, 421,  T74 

962,102 
1,901 

385.506 

2,233,000 
437,323 

256,144 

2,606,118 

3,263,215 

1,398,672 

5,118 

489,655 

4,341,722 

5, 157, 784 

3, 675, 7/<9 

19,044 

562,256 

1,^40, 303 
24,485 
363,652 

2,^^7,719 

2,246^888 

r,  419, 009 

27,581 

415,994 

Total  grain  ...do.. 
Flour* do.. 

2, 949, 401 
5,152,740 

4,916,455 
6, 451, 460 

3, 289, 372 
4,804,000 

7,788,778 
6^25T,090 

1.3, 756, 555 
8,068,575 

Q,  45C.  439  . 
3,339,530 

6, 857, 191 
^2,  479. 095 

Grand  total...  do.. 

8, 102, 141 

11, 367, 915 

8,093,372 

14,045,868 

21, 843, 130 

9,795,969 

9,336,286 

*Iloduced  to  whe%^buBhols. 


MTLWAUEEE. 


The  trade  in  cereals  at  Milwaukee  exhibits  an  enonnous  increase,  the 
receipts  of  flour  and  all  grains  in  1873  being  65  per  cent,  greater  than 
those  of  the  previous  year.  The  secretary  of  the  Chamber  of  Commerce 
shows  that  the  direct  shipments  of  wheat  at  Milwaukee  exceed  those  of 
Chicago  by  3,873,701  bushels.  He  objects  to  the  high  figures  claimeKi 
by  Chicago  on  the  ground  that  these  are  obtaiaed  by  co^ounding  the 
direct  shipments  with  shipments  from  other  points  passing  through  the 
city.  While  it  is  desirable  to  record  these  shipments  in  transitu  for  gen- 
eral statistics,  they  should  not  be  regarded  as  any  part  of  the  commercial 
transactions  of  the  points  through  which  they  pass  without  transship- 
ment. Facts  fully  sustain  the  claim  of  Milwaukee  to  be  the  greatest 
primary  grain-market  in  the  world.  Next  to  Sain-t  Louis  it  is  the  great- 
est flour  manufacturing  city  in  the  United  States.  The  following  tables 
show  the  grain  movements  of  the  last  fifteen  years : 


Flour  and  wlieat. — ^The  receipts,  manufactures,  and  shipments  of  flour 
and  wheat  for  the  last  fifteen  calendar  years  were  as  follows : 


Years. 


»««eipt8.    ^^^J^  Shipments. 


Beceipts.    Shipments. 


1859. 

laoo. 

1861. 
1663. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 


BarreiU. 
239,952 
305,208 
518,300 
529,600 
4^424 
295^225 
380,771 
49^901 
502,252 
567,358 
807,763 
824,799 
796,782 
834,202 

1,254,821 


BarreU. 
142,500 
202,810 
250,256 
221,729 
185,813 
1OT.339 
212,829 
328.780 
546,000 
624,930 
481,511 
520,049 
567, 8« 
560.206 
63^102 


ItarrcJjt. 

JiTl,  174 
711.'!  05 
-Xrt,  r.26 
ni>33 
:  :    76 


E,  I -17.*.. 98' 

I .  t^},  LI53 
1, 2%^,  L141 

I,:J11.  15W 

l.ni:,,  ■.'00 


UttJihdf. 

0,  we,  ^58 
15.  WCi,  TW 
15. fi3ft, SOS 
13,  4(^,-119 

?„  I  1:.  2!74 


50 
57 
i64 

7:^1.  ."5^8 
'15.  ^.238 
r'^-l.  '37 
i)^\.  (ill 
t^^.  r^59 


Bushtls.- 
4,732,957 
7,568,608 
13,300,495 
14,915,680 
12,837,620 
8,992.479 
10,479,777 
11,634,749 
9,598,456 
9,1878,  p90 
14,272,799 
16,127,838 
13,409,407 
11,570,575 
24,99<2GG 
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Cam  mid  oats. — The  receipts  and  shipments  of  corn  and  oats  for  fif- 
teen years  were  as  follows : 


COBN. 

OATB. 

Years. 

Becdpts. 

Shipments. 

Receipts. 

Shipments. 

1850 

ButhOt. 
155,341 
126.404 
114. 931 
258,954 
358,450 
460,575 
270,754 
789,080 
602,684 
620,728 
487,564 
435.318 
1,151,382 
2,140,178 
921,391 

BSuheU. 

41,364 

37,203 

1,485 

9.089 

88,989 

164, 786 

71,203 

480, 408 

260,249 

342,717 

93,808 

103,173 

419, 133 

1, 601, 412 

197,920 

BusheU. 
360,912 

msfe 

151,846 

282,756 

948.429 

1, 055, 844 

067,492 

1, 817, 230 

1.156,319 

994.784 

722, 94p 

638,098 

1, 121, 950 

1,597,726 

1,602,129 

BusheU. 
299,002 

laco: 

64,682 

1^..... 

1,200 

1^ ::..::;;:::; 

79,094 
831.000 

1863 ; 

186jL '*■ 

861,494 

ileS: ::;..:..:::::. 

326,422 

1866 ; 

1, 636, 695 
622,469 

1867 • ■•■••-• 

1868 

536,539 

1869 ;..:.. 

351,768 

1870 

210, 187 

1871 

772,929 

i87s>. : ; 

1,338,028 
990,525 

1873 

Eye  mid  barley. — The  receipts  and  shipments  of  rye  and  barley  for 
fifteen  years  were  as  follows  : 


:_A , 

Years. 

BYE. 

DAKLET. 

Receipts. 

Shipments. 

Receipts. 

Shij^ento. 

1850 

BusheU. 

32,733 

32,382 

T3, 448 

154,476 

152.882 

88,541 

134.360 

383,030 

237,303 

210,923 

203.804 

190,593 

466,341 

409,573 

376,634 

Bushels. 
11, 577 
9,r35 
29,810 
126,301 
84,047 

BusheU. 
123,984 
159, 795 
60,991 
149, 997 
199,469 
198,325 
140.443 
152,696 
192,.007 
244,  OKf 
247,499 
585,971 
874,070 
1, 523, 078 
1, 209, 474 

BushOs. 
63,216 
28,056 
5,220 

1860 ;*;*; 

1801 \\\"' 

1862 

44,900 

1863 ;;;;.    *.'.";;; 

133,  <47 

1864 

23,479 

1865 *.;.'..''."..'***."."." 

51,444 
255,329 
106,795 

95,036 
120.  C62 

62,494 
208,896 
209.751 
255,928 

29,597 

1866 : ■ 

18,988 

1867 

30,822 

18C8 ::..::. 

91,443 

1869 

78,035 

1870 

469,325 

1871 

576, 053 

1872 

938,725 

1873 

088,455 

Total  cereals. — The  receipts  and  shipments  of  all  grains  (flour  reduced 
to  wheat,)  during  fifteen  years  were  as  follows : 


YeM^ 

FLOUB  AND  WHEAT. 

FLOUR  AKD  ALL.GBADiS. 

Receipts. 

Shipments. 

Receipts. 

Shipments. 

1859 

Bushels. 

6, 778, 441 
10,634,498 
18,  ri22, 206 
17, 878, 595 
15,752,639 
10, 023, 409 
13:992,514 
15,257,062 
15,037,724 
15,587,368 
21, 784, 053 
23,  Wn,  812 
19,671,521 
17,789,969 
34,738,042 

6  !•:-  rn 

S             .3 
IC              5 
U              5 

i:          0 

11              4 

IS      •       ''.1 

^        -9 

14    ■       .^:7 
14             0 
2C            i  9 
2S              3 

19.  V'^'-'^ 
17.  ti        0 

34.  U-...  %(i 

-L 

Bushels. 

7, 45"  111 
11,12  >42 
18. 95  122 
18, 7S  178 
17, 41  ?69 
12, 45  194 
15. 21  »63 
18,3fi  m 
17, 31  07 
17,65  35 
23,44  109 
24,83  r92 
22,98  i65 
23, 4C  ;24 
38,84^^;7t) 

igitized  by  V^ 

BusheU, 
6,552,896 

1860 

9,993.999 
16,710  580 

1881 

1863 

18,732,089 

1863 

16,993,333 
12, 056, 403 

J8M 

1865....^ 

1666 

13.296,323 
17, 627, 989 

1867 

15, 313, 102 

1^...:.:. :.;::::::::::::::::::::::::::::::::::::::: 

10, 031, 815 

1369 

21, 017, 3G2 

1870 

23, 102, 722 

1871 

21.336,885 

1872 

21,833,496 

18T3 

36, 153, 094 

xOOQl€ 
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SAINT   LOUIS. 


The  total  receipts  of  grain  at  Saint  Louis  during  1873  were  3,051,754 
bushels  less  than  in  1872.  It  is  noticeable  that  a  very  small  proportion 
of  the  wheat  received  at  this  market  is  shipped  In  its  raw  state.  Saint 
Louis  is  the  greatest  center  of  flour  manufacture  in  the  world,  the  city 
mills  turning  out  nearly  a  million  and  a  half  of  barrels  per  annum. 
Saint  Louis  flour  commands  the  highest  prices  in  the  eastern  markets. 
The  shipments  cJf  flour  from  this  point  nearly  equal  the  entire  foreign 
export  of  the  country.  A  large  and  increasing  manufacture  and  ship- 
ment of  corn-meal  is  also  noted  during  the  last  five  years.  The  ship- 
ments of  flour  southward  by  river  and  rail  in  1873  amounted  to  1.589,123 
barrels,  while  the  eastward  shipments  were  894,712  barrels,  and  all  others 
22^80  barrels. 

jFlotir  and  wheat. — The  receipts,  manufactures,  and  shipments  of  flour 
and  wheat  during  nine  calendar  years  were  as  follows: 


Ycaid. 

FLOUn. 

WHEAT. 

TOTAL  \^^IEAT.* 

Kecelpta. 

tnrea. 

ShipmenU. 

Receipts. 

Bushels. 
3, 452, 722 
4, 410. 305 
3, 571, 593 
4, 353, 591 
6, 736, 454 
6.638,253 
7,311,910 
6, 007, 987 
6, 185, 038 

Sliipments. 

lleceipta. 

Shipmonta. 

1865     .   .. 

Barrels. 
1, 101, 03S 
1,  208.  726 
941. 075 
805.  836 
1, 210, 555 
1,  491,  626 
1, 428,  408 
1,259.933 
1,296, '157 

Barrels. 

743, 281 

818.300 

7^5, 298 

895, 154 

1,068,592 

1,351,773 

1,  507, 915 

1, 294, 798 

1,420,287 

Barrels. 
1, 151, 465 
1, 700, 740 
1, 450, 475 
1,  499, 337 
2. 172,  761 
2, 790, 739 
2,076,525 
2,247,040 
2, 506, 215 

Bushels. 
62.860 

635,817. 

321,888 

542,234 
1,715,005 

634, 562 
1, 048, 532 

918, 477 
1, 210, 280 

Bushels. 

9.257,912 
10, 453, 935 

8, 491, 968 

8,  3^2, 771 
12, 789,  429 
14, 196, 383 
14,  453, 950 
12,307,652 
12, 667, 323 

Bushels. 
7, 670, 185 
9, 139. 517 
7. 574, 263 
8  038  839 

iec6 

1807 

1808    

1869 

Vi  578;  605 
14,588,257 

1670 

1871 

14, 431, 157 

1872 

12, 153, 677 

i6rj 

13,741.361 

*  Iiichulizic  flour  rcdncwl  t<)  wliortt-bushels. 

In  addition  to  the  above  the  millers  and  dealers  shipped  direct  from 
country  mills  lvS0,370  barrels  of  flour  in  18C7:  245,822  barrels  in  1868; 
297,860  barrels  in  1869;  407,561  barrels  in  1870;  364,043  barrels  in  1871; 
440,631  barrels  in  1872;  324,891  barrels  in  1873. 

Cam,  corn-meal^^and  oats. — The  receipts,  manufactures,  and  shipments 
of  corn,  corn-meal,  and  oats  for  nine  calendar  years  were  as  follows: 


Year*. 


18C5... 
1866... 
1807... 
1368... 
1869... 
1870... 
1871... 
1872... 
1673... 


coux, 

COEN-MKAL. 

OATS. 

BiisheU. 
3, 1C2, 313 
7. 233, 671 
5, 155, 430 
2, 800, 277 
2,  395, 713 
4,  708, 838 
6,  030,  734 
9.  479, 387 
7, 701. 787 

ttbSpmcota. 

llMeipta. 
Barrels. 

Shipments. 

Receipts. 

Shipments. 

Bushels. 
2, 591, 558 
6, 759, 199 
4, 318, 937 
1.611,618 
1,298.86-3 
3,636,060 
4, 469, 849 
8, 029, 739 
5, 216,  916 

Barrels. 

Barrels. 

Biuliels. 
4.1T3.229 
3.568,253 
3, 485,  388 
3, 259, 132 
3,  461, 844 
4, 519, 510 
4.358,099 
5,  467. 800 
5.359,653 

Bushels. 
3,083,864 

2,624,044 

2,244.756 

1, 952, 579 

11,113 
38,225 
38,003 
51,207 

39,278 

107.877 
165,231 
213,  418 
264.722 
422,534 

106, 607 
171,203 
191, 910 
234,938 
358.736 

2,103,009 
3, 144.  744 
2,484,582 
3,464,504 
3,215,906 
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Rije^  barley^  and  all  ccrmte.— ^'he  receipts  and  shipments  of  rye,  bar- 
ley, iiiul  all  graias  for  nine  yeaps  were  as  follows: 


Years. 


1865 
1866 
1867. 
1868. 
1869. 
1870 
1871 
1872 


Ilccei|its.     Sliipraeuta. 


BuiheU. 
217, 508 
375,417 
250.704 
367.961 
266.056 
210.  542 
374.336 
377,587 
356^580 


BusheU. 

31,456 
2n5,458 

56,076 
192.555 
110, 947 
100,254 
138. 756 
150.208 
206,659 


Beceipfs.     Sblpmexits. 


Biitihti^. 
846,229 
548,796 
705,215 
634,500 
757.600 
748.518 
870, 217 
1,263.486 
1,158;  615 


TOPAL  CEHEALP.* 


Receipts.     Shipmenta. 


\ttheU. 

BuahelH. 

50.000 

17.(siT,a5l 

80,751 

22, 079. 07'J 

55,720 

17, 048,  755 

64,426 

15,  444, 641 

57,134 

20,  170, 442 

70, 451 

24,313.791 

62.843 

26, 093.  336 

87,566 

25<,  my,  912 

lii3,604 

27,243,558 

Bushels. 
13. 427. 062 
1«,  e:J5. 969 
14, 249,  7.'52 
11, 660,  097 
16. 148, 756 
2l,0iJ0,776 
21,  .^87. 187 
23,  tit*6,  784 
22,545,739 


*  InclncLiiif  flour  reduccxl  to  whcat-bugheto. 


SAN  FRANCISCO. 


Flour  and  icheat — The  receipts  and  shipments  by  sea  of  flour  and  wheat 
for  seventeen  harvest-years,  each  closing  June  30,  were  as  follows : 


Years. 

FLOUR. 

WHEAT. 

TOTAL 

WHEAT.* 

ReceiptA. 

Shipments. 

Keceipts. 

Shipmenta. 

Receipts. 

Shipments. 

1857 

Barrels. 

38.127 

35,456 

68,500 

91,400 

122.809 

111.269 

149,825 

99,298 

61.670 

166,843 

300,307 

206,176 

207,980 

171. 108 

120, 913 

146, 749 

328,990 

BarreU. 

36,541 
5,387 

20,577 

56,926 
197, 181 
101,  652 
144. 88B 
152.633 

91.  479 
279,554 
466,337 
423,180 
453.920 
302,962 
liP6.219 
270,079 
263,645 

BitshOs. 

566,716 

405,0^ 

721, 670 

1,641.710 

3,607,200 

2,  410. 110 
3, 151. 295 
3,073.066 

848.605 

3,  570, 053 
8, 697.  560 
8.  401. 990 

10,568,971 
10, 941.  776 
7, 967,  COO 
3. 908, 350 
18, 580, 830 

BmheU. 

37,096 

6,335 

205 

•36, 880 

-  40,8TJ 
1    a9.740 
1    .39.420 
J.  .85.486 

42.281 
I  ;  38, 525 
1    060,306 
J     :89.630 
^  •.'M),673 

-  ID6.485 
:  ■■53,073 
'z   140,620 

Ji.  j71,146 

Bushds. 

757,  Kl 

562,366 

1. 063, 170 

2, 138, 710 

4, 221, 245 

2, 075,  455 

3, 900. 420 

3, 569,  556 

1,156.955 

4,404,866 

10,  199, 145 

11, 509. 851 

11,608.871 

11,797,316 

8,  571, 655 

4.612,005 

19, 785, 760 

Bushds. 
219  800 

1858 

33,270 

1859 

103. 060 

18B0 

931,510 

1861 

3, 535.  778 

1862 

1,928,000 

1863 

2,461,635 

1864 

1, 54d.  651 

1885 

500,676 

1866 

3, 130.  295 

1867 

8, 386, 991 

1868 

8,915.625 

I860 

9, 560,  473 

1870 

9,  871.  295 

1871 

6, 934,  168 

1872 

3, 691, 031 

1873 

17, 488, 371 

"  Incladiog  flonr  raduced  to  tvhoat-bnshols. 

The  receipts  and  shipments  of  the  first  six  tnouths  of  the  harvest- 
-year,  closing  December  31.  1873,  were  as  follows:  Flour,  receipts, 
262,068  barrels;  shipments, 328,031 ;  wheat,  receipts,  9,614,186  bushels; 
shipments,  7,844,861  bushels ;  total  wheat  and  flour  reduced  to  wheat- 
bushels,  receipts,  10,244,526  bushels;  shipments,  9,485,016  bushels. 

The  flour-barrel  in  the  above  table  contains  200  pounds ;  wheat  is  es- 
timated at  60  pounds  per  bushel.  The  manufactures  by  the  city  mills 
during  the  last  four  calendar  years  were  as  follows:  1870,  250,000  bar- 
rels ;  1871,  240,000  barrels;  1872,  310,000  barrels;  1873,  250,000  barrels. 
Of  the  exports  of  1873,  nearly  all  the  wheat  and  the  largest  part  of  the 
flour  were  sent  to  the  Unitecl  Kingdom.  This  flour  export,  however,  was 
an  exceirtional  trade  resulting  from  the  failure  of  European  wheat-crops. 
In  the  previous  years  the  floor  export  to  the  Eritiih  idaads  wan  com- 
paratively small. 
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(7or«,  r}i€^  oatsy  and  barley. — ^Tlie  receipts  of  corn,  rye,  oats,  and  barley 
for  eight  harvest-years  were  as  follows: 


Years. 

Com. 

Rye. 

Oau, 

Barley. 

1865-'6G 

BMheUt. 

76,071 

4-4,285 

54,821 

100.800 

119, 100 

140, 107 

67, 678 

214,285 

Bushels. 

4,107 

12,142 

10,000 

7,857 

8,035 

15,170 

15, 890  . 

19,642 

JBiifheL< 
891,025 
910, 983 
936,602 
790,000 
883,  111 
881. 944 

1, 066, 902 
659,580 

Bushels. 
2,080,675 

18Ca-'67 

1,605,550 

1867-i'Ca 

1, 462, 71% 

1868-'69 

1, 305, 91T 

1809^70 

1,573,6C3 

1870-'71 

1,585,325 

1871-'72:.   .                                                          4 

1, 655, 010 
2, 281, 89$ 

1872-'73 

Com  and  rye  are  to  a  veiy  small  extent  exported,  the  small  supply 
being  required  mostly  for  city  consumption.  During  1873  the  export  of 
oats  amounted  to  9,641  bushels,  against  16,950  bushels  in  1872.  The 
exports  of  barley  in  1873  were  434,816  bushels,  against  293,588  bushels 
in  1872  and  20,618  bushels  in  1871. 

SUGAR, 


CON  SUMPTION  IN  THE  WHOLE  WORLD. 

The  rapid  increase  in  the  produation  and  consumption  of  sugar  in  the 
world  is  a  very  significant  fact,  indicating  a  remarkable  tendency  to  the 
equalization  of  social  conditions,  and  a  noticeable  advance  in  civilization 
and  refinement.  The  nutritive  and  sanitary  properties  of  this  article  of 
diet  are  annually  tested  by  ncrw  circles  of  society,  while  older  classes  ot 
consumers  are  enlarging  lieir  rate  of  consumption.  Ftom  the  most  reli- 
able data  attainable  it  appears  that  the  production  of  sugar  has  increased 
during  each  decade  of  the  last  half-century  at  least  50  per  cent,  on 
an  average,  the  ratio  accelerating  during  later  periods.  A  German  sta- 
tistical journal  says  that  the  Anglo-Saxon  race,  including  England,  the 
United  States,  and  the  British  colonies  in  different  parts  of  the  world, 
stand  at  the  head  of  sugar  consumers,  absorbing  1,142,000  tons  per  an- 
num, or  41.40  pounds2?er  capita.  Kext,  the  Latin  races  of  France,  Italy, 
Spain,  Belgium,  Portugal,  and  Switzerland  require  annually  but  606,000 
tons,  or  12.34  pounds  jper  capito.  The  Teutonic  race  of  Germany,  Aus- 
tria^ Holland,  and  Denmark  consume  262,000  tons,  or  7.30  pounds  j>er 
capita.  Finally,  the  Eussian  and  Ottoman  Empires  and  Greece  demand 
only  125,000  tons,  or  about  3.30  pounds  j^r  capita.  According  to  the 
Food  Journal,  the  consumption  per  capita  is  greater  in  the  United 
States  than  in  any  other  country  in  the  world,  the  United  Kingdom 
being  not  far  behind. 

PRODUCTION  IN  THE  WHOLE  WOELD. 

The  greatest  increase  in  sugar  production  is  shown  in  the  EHropean 
beet-sugar  manufacture.  From  an  aggregate  of  452,000  tons  in  1863  the 
product  has  swollen  to  about  1,250,000  tons  in  1873,  an  increase  of  nearly 
200  per  cent,  in  ten  years.  The  West  Indies  have  enlarged  their  prod- 
uct from  750,000  tons  to  1,050,000  tons  in  the  same  period,  o€  about  40  per 
cent.  The  East  Indies  have  increased  from  208,000  tons  to  over  300,000 
tons,  or  44  per  cent.  Africa  furnishes  sugar  for  export  only  from  Egypt 
on  the  north,  and  Cape  Colony  on  the  south.*   These  countries  ten  years 
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ago  famished  less  than  1,700  tons  per  annum ;  now  they  ship  about 
30,000  tons.  In  Australia  the  production  is  rising  into  some  impOTtance, 
having  increased  from  about  3>P00  tons  in  1863  to  over  6,000  in  1873.  The 
other  countries  from  which  the  markfets  of  the  civilized  world  have 
hitherto  drawn  supplies^  i*ow  a  marked  decline  in  production.  South 
America  has  reduced  her  product  from  306,000  tons  in  1863  to  not 
over  200,000  tons  in  1873.  The  islaods  of  the  Indian  Ocean,  during  the 
same  decade,  have  fallen  off  from  227,000  tons  to  less  than  160,000  tons. 
The  product  of  the  entire  world  has  been  estimated  at  1,476,714  tons  in 
1853 ;  1,938,322  tons  in  1863 ;  2,954,722  tons  in  1872  j  in  1873-it  is  known 
that  the  yield  was  very  considerably  enlarged  in  most  of  tbe  sugar- 
producing  countries,  probably  amounting  to  3,100,000  tons. 

CONSUMPTION  IN  THE  UNITED  STATES. 

The  consumption  of  sugar  in  the  TJnited  States  has  increased  at  a  rate 
greater  than  that  of  the  increase  of  population.  From  scarcely  thirty 
pounds  per  capita  in  1860  the  consumption  rose  in  1870  to  over  forty 
pounds  of  sugar,  besides  two  and  one-half  gallons  of  molasses.  Of  the 
immense  mass  of  material  thus  consumed,  home  production  furnished,  at 
the  most  liberal  calciilation,  less  than  one-eighth.  The  following  tables 
will  show  the  proportion  in  which  foreign  sugar  has  supplied  the  wants 
of  the  American  people : 

FOREIGN  SUaAB  AND  MOLASSES. 
Imports  for  six  years. 


Yean. 


1888. 
1869. 
1870. 
1871. 
18l!i. 
1873. 


BBOHO  8U0AB. 


Pounds. 


1,135, 236;  568 
1,898,5M.717 
1, 105. 420, 184 
1, 340, 505, 787 
1, 4^6, 517, 943 
1,533,297,065 


Value. 


151, 694, 817 
62,492^837 
53,001,767 
72,235,531 
77,.209,31B 
79,209,656 


BEFIKED    6U0AB. 


Pouuda.     Value. 


426,554 
1, 028, 971 

261, 197 
1,079,898 

516,490 

116,613 


$40,050 
70,045 
13.764 
72,348 
41.047 
9,816 


Gallona.         Value. 


60.  P54, 250 
53, 940,  C21 
50, 058. 199 
45,  300, 503 
46,223,960 
45, 179, 768 


113. 056. 465 
12, 351. 401 
11.487.900 
10, 5ro,  141 
10,566,222 
10,063,085 


Tears. 


1868 
1869 
1870 
1871 
1872 
1873 


3IELADA.  ETC. 


Pounds. 


Value. 


5, 976, 402 
21-065,819 
38;  054, 241 
93,557,670 
57,628,315 
128, 121,^ 


$173, 043 

726,071 

1,315.852 

3,599,223 

2,288,073 
5,308,988 


CANDY  AVD  COX- 
FKCnONEttY. 


Pounds.    Value. 


42,015 
48,094 
56,456 
00,112 
85,440 
50,586 


ei0,388 
13, 974 
H629 
18, 171 
21,850 
14,189 


Total  value. 


$64,929,713 
75.654,328 
65, 833. 912 
86,518,414 
90, 126, 510 
94,606,634 


Of  the  raw  sugar  and  molasses  in  the  above  table  Cuba  furnishes  from 
two-thirds  to  three-fourths,  besides  nearly  the  whole  of  the  melada.  Our 
foreign  import  of  refined  sugar  is  credited  principally  to  Canada,  Cuba, 
and  Central  America.  Of  candy  and  confectionery  our  largest  imports 
are  from  China,  England,  France,  and  Cuba. 
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Years. 


1808. 
1889 
1870. 
1871 
1878 
1873 


UROWX  tV^AB. 


Pounds.       Value. 


15,008,960 
Id.  906, 411 
12,808,376 
3. 109, 651 
15, 640. 343 
21,462,744 


$650,903 

061. 176 

0»2,579 

167,468 

1,089,765 

l.SS7,194 


SBPXSnCD   SUGAS. 


Poondfl.    Yiiae. 


318. 712 
716,067 
193. 8G9 
209.989 
206.762 
633,  li^ 


142.946 
97,777 
17,272 
22:527 
21,101 
69,10G 


Gallons.       Yalce. 


1,419.044 

1. 861. 434 

1,655.320 

493, 112 

505,903 

866,620 


9307,676 
412,995 
360.939 
111,260 
101,739 
179, 601 


M£IJJ>A.  ETC. 


Years. 


Pounds.     Value. 


CAXDY  AND  COX- 
FECnOKEUT. 


Pounds.   Valoe. 


ToUX  valae. 


1868... 
1869... 
1870... 
1871... 
1872... 
1873... 

4 


999,229 

1. 149, 186 

4,302,082 

6,903 

49.139 

8,035,920 


41.727 

144,948 

219 

2,164 

371,498 


215 

254 

2,095 

1.794 

3,260 

817 


$127 
123 
306 
536 
1,122 
399 


$1,030,638 
1, 213. 096 
1,216.044 
302.010 
1.915,971 
1,857,798 


Of  the  raw  sugar  iu  the  above  table  nearly  the  whole  is  sent  to 
British  North  Ameriea  and  Belgium;  about  a  third  of  a  million  pounds 
is  taken  by  Mexico.  Reexports  of  refined  sugar  are  mostly  to  British. 
Ameriea,  Mexico,  and  the  West  Indies.  England  takes  about  two- 
thirds  of  the  molasses,  and  her  North  American  colonies  nearly  a  fourth; 
a  considerable  quantity  is  sent  to  South  America.  Nearly  all  the 
melada  export  is  directed  to  Canada.  The  candy  and  confectionery  are 
sent  mostly  to  England,  British  North  America,  and  Mexico.  The  fol- 
lowing table  shows  the  excess  of  imports  over  re-exports,  available  for 
home  consumption,  in  the  mx  years  under  review : 


Years. 


DBOWn  BUaAR. 


Pomids. 


Value. 


REnXBD  SCOAB. 


Ponnds.     Value. 


Gallons.         Value. 


1869 

1670 

1871 

1872 

1873 


1, 120, 142, 582 
1.285.065,306 
1,192,611.908 
1, 343, 486. 136 
1,409,877,600 
1,511,813,381 


$51,043,914 
61. 831, 661 
52, 309, 188 
72,068.063 
76,119,533 
77,972,462 


107,842 
312,304 

67.328 
870,609 
309.618 

<1) 


(*) 

(*) 

(*) 

S49.821 

19.  Gi^G 


r^,  422, 212 
52.  085. 187 
48, 402,  878 

44.  ^3, 391 

45.  718. 057 
44, 311, 148 


$12,748,789 
11, 939, 006 
11, 126, 961 
10, 481. 881 
10, 464.  483 
9,884,384 


Years. 


Pcnmds. 


1868 '  4.977.173 

1869 19.916  633 

1870 !  33,759.159 

1871: !  93,550.773 

1872 57,579,176 

1873 ^ 190,185,144 


Value. 


$144,057 
684,344 
1, 170, 804 
3,599,004 
2.285,909 
4,937,560 


CA>T)T  A^^>  cox- 

FECrnON'EttT. 


Pounds.   Value. 


41,800 
48,440 
54,361 
58,318 
82,180 
58.969 


110,  111 
13,851 
14,323 
17.635 
20.728 
13,790 


Total  value. 


-L 


I 


I 


$63, 009, 875 
74, 441, 230 

04,617,868 
86. 216  404 
88. 9l6.  5?0 
92,748,906 


*  During  the  first  three  years  repreaented  iu  the  abore  table  the  yahae  of  the  refined  anpar  re- 
exported was  creator  ihau  that  of  the  imports.  The  excoss  of  re-exports  In  18G8  was  18,896;  in  18C9, 
$27,732  jip  1870,  $3,508. 

t  In  1873  the  re-exports  of  refined  sugar  oxeeeded  the  Imports  both  In  quantity  and  value,  the  exoMt 
being  516,575  pounds  and  $59,290. 
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The  above  tables  shorsv  the  amount  of  foreign  cane-sugar  and  molas- 
•  ses  available  for  consumption  during  six  years.  The  New  York  Ship- 
ping-List has  prepared  estimates  of  the  annual  consumption  for  a  series 
of  years,  by  adding  the  amount  undistributed  at  the  ports  of  entry  at 
•the  beginning  of  each  year  to  the  imports  of  that  year,  and  then 
deducting  the  reexports  and  the  amount  undistributed  at  the  close. 
This  gives  the  approximate  "consumption,"  or,  more  accurately,  yearly 
distribution,  of  foreign  sngor;  the  consumption  of  domestic  cane-sugar 
is  separately  estimated  and  aggregated  with  the  foreign.  The  following 
table  shows  the  estimated  consumption  of  cane-sugar  during  twenty- 
four  years,  and  of  cane-mftasses  during  twenty-two  years,  ending  with 
1873,  in  the  United  States,  east  of  the  Eocky  Mountains : 


Ycjirs. 

F0BEIG5. 

PO-MMTIC. 

TOTAL. 

Sngar. 

Molassea. 

Sagar. 

Molasses. 

Sugar. 

HoIamos. 

1850 

Tons. 

143,045 

179.825 

190.558 

2Q0.O1O 

150,854 

192,607 

171, 616 

241,765 

244.758 

239,064 

296.250 

241,  420 

23i;398 
192,660 
345.809 
3o3,17e 
376,008 

446,  5aJ 

447,  mi 
4i!a.692 
553,  J14 
567,573 
592,725 

GaUons. 

Tim*. 
my  421 

W7.  ijQ 
U-.f^'i9 

r.-.HT9 

.;.::.   !J4 
i-.K  \45 
l<j7.  144 

».>.!«) 

11*1794 

^1'  lUl 
1  :  .■  :I39 

■.2 

22.500 
23,000 
45.000 
46.800 
79,000 
69.800 
59,300 

Gaaons. 

.■■■:.";.« 

M.-..  J17 

:  ,j  -ieo 
:  -:■  I'iQ 
:■■-,:. -a 
:i--.7iiO 

iL-i-  7ti5 
0--    \^ 

J    Ll       J^ 

■;:.■  i'l 
:•  :;  ?J9 
1 ,.  i\l 

:  ^H.  '.td 
luu,  :'*'>8 
w.\  :ij3 

:  :io,  IJ<2 
fi33.:n4 

f;37,  373 

Gallons. 

1851 

1852 

29  " 

28 

24 

23 

23 

23 

24 

28 

2rf, 

20, 

25 

20 

28 

34 

43 

46 

52 

47 

42 

41 

42 

41, 

"  '11 
31 
119 
£3 

rw 

M 
174 
IK) 
05 
56 
00 
'88 
1S5 
08 
10 
65 
69 
192 
71 
84 

26 

18, 840, 666 
26.960.000 
^056,000 
23.732,662 
16, 594. 000 
5.242.380 
20.373,790 
25, 567,  760 
18, 594.  072 
19,  808, 000 
35,018,000 
W,  000, 000 
3,838.535 
750,000 
1, 300, 000 
3,000,000 
2,370,000 
6,400,000 
6,600.000 
10,900.000 
10,700,000 
9,500,000 

48,257,511 
55, 536, 821 
56  493  019 

1853 

1854 

1855 

47, 632, 662 
39,608,878 
28,508,784 

1856 

1857..^ 

1858 

45, 169. 164 

1859 

54, 260, 970 
47.  318.  877 
40, 191, 556 
60,668,400 
37, 569. 088 

1860 

1861 

1862 

1863 

1864 

32. 410, 325 

1865 

35. 185.  038 

1866 

45.  140,  110 

1867 

49, 776, 465 

1868 

55, 957, 969 

1869 

54,361.092 

1870 : 

49. 323, 171 

1871 

52, 065. 784 

1872 

53.695,203 

18TJ .     ... 

51,485,536 

The  same  authority  estimates  the  consumption  for  seven  years  of 
foreign  and  domestic  sugar,  including  cane-molasses  and  sorghum  and 
beet-root  sugars,  and  embracing  the  Pacific  coast,  as  follows:  1867, 
467,268  tons ;  1868,  543,033  tons ;  1869, 574,399  tons ;  1870,  606,492  tons ; 
1871,  702,314' tons;  1872,  720,873  tons.;  1873,  740,525  tons.  The  con- 
sumption of  molasses  of  all  kinds  has  averaged  over  100,000,000  gallons 
per  annum  for  the  last  three  years. 

PRODUCTION  OP  SUGAR  IN  THE  UNIl'ED  STATES. 

Maple-sxigar. — The  new  settlements  in  the  Northern  and  Western 
States  l^ave  from  the  beginning  drawn  a  very  considerable  supply  of  sugar 
from  the  juice  of  the  maple  tree,  (Acer  saccharinum.)  The  immense  forests 
that  covered  these  States  in  the  earlier  days  of  the  RepuWic  gave  a 
wide  range  to  this  production,  but  the  rapid  destruction  of  timber  to 
make  way  for  cultivation  is  annually  narrowing  its  Mmits.  The  census 
report  of  1870  showed  a  manufacture  of  28,443,615  pounds  of  maple- 
sugar  and  921,057  gallons  of  maple-molasses,  against  40,120,205  pounds 
of  sugar  and  1,597,589  gallons  of  molasses  in  1860;  the  yield  of  1850 
embraced  34,253,436  pounds  of  sugar,  the  yield  of  molasses  being  con- 
solidated with  that  of  cane-molasses.    The  processes  of  mannfactjore 
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have  generally  beeu  of  a  very  rade  character,  inasmucli  as  the  narrow- 
ing sources  of  supply  discouraged  the  investmeHt  of  capital  upon  a  large* 
and  intelligent  scale.    The  yield  of  the  spring  of  1874  has  been  un- 
usually large,  probably  reaching  40,000,000  pounds  of  sugar  and  above 
a  million  gallons  of  molasses. 

8(yrghuin-8ugar. — The  Chinese  sugar-cane  {Sorghum  saccharafum)  was 
introduced  into  this  country  from  France  in  1854,  through  the  agency 
of  the  Department  of  Agriculture,  then  a  branch  of  the  Patent-Office. 
Another  variety  of  this  cane,  the  ImpheCj  was  received  in  1857  from 
Africa.  The  experimental  culture  ofithis  new  sugar-plant  was  very  sat- 
isfactory in  many  portions  of  the  country,  tUfe  seeds  having  been  widely 
distributed  by  the  Department.  The  census  of  1860  shows  a  manufac- 
ture of  6,749,123  gallons  of  molasses  but  no  sugar.  The  census  of  1870 
embraces  16,050,089  gallons  of  molasses  and  28  hogsheads  of  sugar. 
These  results  are  very  small  in  comparison  with  the  great  iwblic  neces- 
sities which  the  sugar  interest  is  expected  to  supply.  Beports  from  cor- 
respondents of  this  Department  do  not  give  any  ground  for  hoping  that 
sorghum  will  ever  be  the  source  of  sugar  supply,  or  that  even  its  mo- 
lasses product  will  rise  to  any  commanding  importance.  On  the  con- 
trary, the  industry  appears  to  be  declining  in  some  localities  where  its 
early  prosecution  was  considered  very  promising. 

Beet-sugar. — ^Beet-sugar  production,  as  an  extensive  and  remunera- 
tive branch  of  industry,  is  still  an  unsolved  problem  in  this  country. 
Several  attempts  to  inaugurate  the  culture  of  the  beets  and  to  manu- 
facture the  sugar  have  failed.  Two  enterprises  in  California,  at  Alva- 
rado  and  Sacramento,  had  a  fair  measure  of  success,  producing  an  esti- 
mated aggregate  of  2,000  tons  during  1873.  Of  these  the  Alvarado 
company  proposes  to  remove  their  establishment  to  a  more  eligible 
locality ;  the  Sacramento  company  is  understood  to  be  well  satisfied 
with  its  position  and  results,  and  to  look  hopefully  to  an  enlarged  and 
profitable  business  in  the  future. 

Cane-sugar, — From  present  indications  it  appears  that  if  the  immense 
home  demand  for  sugar  is  to  be  met  to  any  extent  by  home  production, 
it  must  be  through  the  enlargement  of  cane  production  in  the  Gulf 
States.  The  relative  importance  of  this  local  industry  has  been  greatly 
afifected  by  the  late  civil  war.  In  1855,  of  a  consuinption  of  cane-sugaar 
in  the  United  States  estimated  at  822,000,000  pounds,  382,000,000  were 
of  American  growth,  and  of  the  latter  three-fourths  were  produced  in 
Louisiana.  The  annual  yields  in  the  latter  State  gradually  enlarged  up  to 
to  the  breaking  out  of  the  war,  the  crop  of  1861 — 459,410  hogsheacG— being 
the  largest  ever  realized.  A  writer  in  De  Bow's  Eeview  of  Septembw, 
1866,  estimates  the  capital  invested  in  sugar  production  in  Louisiana 
before  the  war  at  $199,120,000,  of  which  $81,950,000  represented  the 
value  of  1,292  sugar  estates,  lands,  buildings,  machinery,  &c.;  $12,920,000 
the  rolling-stock,  live-stock,  &c.;  $117,170,000  the  slaves  employed,  em- 
bracing 130,000  men,  women,  and  children  of  an  average  value  of  $750 
per  capita.  The  net  profits  of  the  year  are  estimated  at  over  $25,000,000, 
or  12^  per  cent.,  which  include  interest  and  wear  and  tear.  The  profits 
of  the  previous  year,  however,  did  not  reach  over  2.80  per  cent.,  a  speci- 
men of  the  fluctuating  character  of  sugar  production  in  the  past. 

During  the  closing  years  of  the  war  an  attempt  was  made  to  revive 
this  industry.  In  1864  there  was  a  reported  product  of  6,668  hogsheads. 
With  the  restoration  of  peace  and  the  settlement  of  political  questions 
the  product  has  gradually  increased  until  Louisiana  furnishes  from  one- 
tenth  to  one-eighth  of  the  amount  of  sugar  necessary  for  home  consump-^ 
tion.    In  1869  Mr.  L.  Boucherau  commenced  the  publication  of  a  series' 
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of  annnal  reports  of  aji  actual  cepsus  of  sugar  production,  to  replo-ce 
thosaof  Mr,  P.  A.  Ohampomier,  which  had  been  published  annually  from 
1850  to  1801.  Iliese  reports  give  the  annual  sugar-crops  of  Louisiaua 
of  each  year  from  1826  to  1872,  (excepting  1830, 1831, 1862,  and  1863,) 
as  follows : 


Yean. 

Hogsheads. 

Years. 

Hogsheads. 

Years. 

Hogsheads. 

1823 

30,000 
32,000 
39.000 
40,000 
71,000 
88,000 
48,000 
70,000 
75,000 

100.000 
30,000 
70,000 
65,000 
70,000 

115,000 
87,000 

1841 

90.000 
140.000 
100,000 
200,000 
186,000 
140, 000' 
240,000 
220,600 
247,923 
211, 201 
236,547 
321,934 
439,324 
346,635 
231,427 

73,976 

1857 

279,697 
362,296 
221,840 

228,758 

1824 

1843 

1858 

1825          .     . 

1843     

1859 

1826 

ISA 

1800 

1827 

1845 

1861 

459,410 
6,668 
15,000 
41,000 
37,647 

1828 

1846 

1864 

1820 

1847 

J865 

1832 

1848 

1866 

1833 

1849 

1867 

1834 

1850 

1808 

84, 2S^ 

IS; . .:..::. .::::. 

1851 

1869 

87,090 

1836 

1852 

1^70 

144,88JL 

1837 

1853 ^.... 

1854 

1871 

15^461 

1838 

1873 

10^,520 

1B30 

1835 

1873 

89,498 

1840 

1856 

EESTOEATION  OF  HOME  PRODUCTION. 

Mr.  Boucherau's  reports  present  the  successive  steps  in  the  restora- 
tion of  Louisiana  sugar  culture  under  new  conditions  of  production. 
Prominent  among  the  dif&culties  which  beset  the  planters  is  the  scarcity 
of  capital  and  labor.  The  ravages  of  the  war  left  them  seriously  impover- 
ished. In  1868  only  three-eighths  of  the  labor  of  1861  was  available  on 
the  sugar-estates.  The  late  rural  slave  population  had  largely  emi- 
grated to  the  towns  and  cities,  while  the  women  had  abandoned  field- 
work  entirely.  White  laborers  have  since  immigrated  to  some  extent, 
and  Chinese  coolies  have  been  imported  in  some  localities,  yet  the  lack 
of  labor  is  seriously  felt,  especially  by  parties  unaccustomed  to  an 
economical  use  of  this  costly  element  of  production. 

The  main  difficulty,  however,  appears  to  lie  in  the  lack  of  scientific 
and  economical  processes  of  culture  and  m  anufacture  j  the  former  careless, 
wasteftd  habits  still  continue,  and  in  many  localities  seriously  cripple 
production.  The  cost  of  cultivation  averages  about  $50  per  acre.  The 
range  of  yield  is  extraordinary,  being  from  10,000  to  150,000  pounds 
per  acre  of  "  cane  cut  for  the  mill.''  If  a  higher  average  result  could 
be  attained  by  superior  management,  the  cost  of  raw  material  for  manu- 
facture might  be  very  greatly  reduced.  A  yield*  of  10,000  pounds  per 
acre  furnishes  cane  for  the  mill  at  half  a  cent  per  pound,  and  an  in- 
crease of  yield,  though  it  may  be  tenfold,  costs  no  more  per  acre  except 
for  increased  expense  of  harvesting. 

The  juice  in  the  cane  is  estimated  at  90  per  cent,  of  the  whole  by 
weight,  of  which  from  one-fourth  to  one-half  is  extracted  by  the  ma- 
chinery in  use.  Planters  claim  that  the  enhanced  cost  of  more  elabo- 
rate processes  would  absorb  the  additional  product.  Mr.  Boucherau  com- 
pares the  actual  product  of  the  crop  of  ]871-'72  with  the  amount  of  sac- 
charine matter  really  contained  in  that  crop,  assuming  the  same  ratio  as 
in  an  experiment  with  39,975  pounds  of  cane,  the  product  of  one  acre, 
which  contained  by  saccharcHueter  3^73  pounds  of  sugar,  but  gaf  e  only 
1,100  pounds,  or  1  pound  of  sugar  to  36  pounds  of  cane,  which  is  ridier 
than  the  average  yield.  The  total  product  of  the  State  for  1872  was 
146,906,219  pounds  of  sugar,  worth,  at  8  cents-  per  pound,  $11,752,490, 
andll0,219,538  pounds  of  molasses^  at  3  J  cents  per  pound,-  $3  j857,'683. 83 ; 

Digitized  by  LjOOQIC 


110         REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 

total  yield,  $15,610,173.83.  Deducting  for  expenses  of  cultivatiDg  148,841 
acres  of  c^ne,  at  $50  per  acre,  $7,44^,050,  and  for  expenses  of  mann- 
factnring  146,906,219  pounds  of  sugar,  at  4  ceats  per  pound,  $5,876,246, 
and  we  hare  a  total  expenseof  cultiyation  andmanufecture  of  $13,318,295, 
which  leaves  a  net  profit  of  $2,291,878.83.  If  the  entire  saccharine  ele- 
ment had  b^u  utilized,  the  results  would  have  been  a«  follows:  Sugar, 
674,361,991  pounds,  at  8  cents  per  pound,  $45,948,959.82 ;  molasses, 
382,907,904  pounds,  at  3J  cents  per  pound,  $13,401,779.79— total  gross 
proceeds,  $59,350,739.61.  The  expense  of  culture  would  have  been  the 
same,  viz,  $7,422,050,  and  theexpwise  of  manufacturing,  on  account  of 
the  increased  yield,  would  have  been  reduced  one  cent  per  pound; 
574,361.991  pounds  of  sugar,  at  3  cents,  amounting  to  $17,230,859.73, 
and  making  the  total  expenseof  production  $24,672,900.73;  this  leaves 
a  net  profit  of  $34,667,820.88.  Such  result  is  not  presented  as  practi- 
cable by  present  methods,  and  the  diminished  cost  of  manufacture  is 
suggested  without  suflScient  explanation  of  the  means  of  securing  it ; 
yet  it  is  evident  that  a  large  percentage  of  present  waste  might  be 
utilized  by  a  thoroughly  scientific  and  economic  system  of  manufiicture. 

The  Marquis  de  Ste.  Croix,  an  intelligent  planter  of  the  Island  of 
Martinique,  in  his  "  Fabrication  actueUe  du  Sucre  aux  Colonies:  Paris, 
1843,"  noticed  that  a  sugar-mill,  at  six  revolutions  per  minute,  extract- 
ed but  45  per  cent,  of  the  weight  of  the  cane  in  juice,  but  when  the 
movemept  was  slackened  to  two  and  a  half  revoluticfns  per  minute  the 
product  was  raised  to  70  per  cent.  This  slower  movement  gives  the 
juice  time  to  escape  from  the  mill  before  the  bagasse  is  released  from 
pressure,  when,  by  its  expansion,  it  acts  as  a  sponge,  re-absorbing  a  por- 
tion of  the  expressed  juice.  This  lower  velocity  would  of  course  require 
more  than  double  the  time  to  crush  the  same  amount  of  cane,  a  circum- 
stance unduly  magnified  in  its  importance  by  the  impatience  of  the 
planter  and  by  the  morbid  haste  and  hurry  which  infects  the  whole 
plantation  at  sugar-making. 

Mills  have  been  erected  in  Louisiana  provided  with  extra  machinery 
for  passing  the  bagasse  through  a  second  series  of  rolls.  In  one  case 
where  the  first  pressure  brought  100  gallons  of  juice  the  second  yielded 
16.  But  Mr.  Boucherau,  in  his  report  of  1871-'72,  concludes  *'  that  as 
long  as  the  saccharine  matter  of  the  cane  is  extracted  by  simple  pressure 
we  will  never  get  half  the  sugar  we  ought  to  have.  How,  then,  are  we 
to  save  this  frightftil  waste  f  This  is  the  one  great  question  of  the  day 
for  the  sugar  interest.  Some  mode  must  be  devised  to  accomplish  this 
object  and  further  purpose."  He  calls  upon  the  inventive  genius  of  ihc 
American  people  to  devise  a  remedy,  and  intimates  that  few  practical 
planters  have  given  the  subject  much  consideration. 

In  his  report  for  1872-'73  3Ir.  Boucherau  gives  some  very  interesting 
statistics  of  Louisiana  sugar  production,  prepared  by  Mr.  M,  S.  Bringier, 
from  which  the  following  points  are  evident :  The  annual  average  yield 
of  canes  on  the  sugar-plantations  should  bo  about  60,000  pounds  per 
acre,  containing  90  per  cent,  or  54,000  pounds  t)f  juice.  The  latter  at 
8^  5'  Baumo,  its  average  strength,  contains  15.3  per  cent,  of  pure,  dry 
sugar,  making  the  average  total  amount  of  saccharine  matter  in  an  acre 
of  cane  8,262  pounds,  or  one  ix)und  of  sugar  to  about  7.26  pounds  of 
cane.  The  sugar,  on  evaporation,  absorbs  water  of  crystBllization  raising 
the  percentage  of  sugar  and  molasses  to  17.59,  in  the  proportion  of 
three  parts  of  sugar  to  two  of  molasses.  If  there  were  a  perfectly  ex- 
haustive process  by  which  the  whole  saccharine  element  could  be  cx- 
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tracted,  the  average  yield  of  an  acre  of  cane  would  be  about  5,700 
pounds  of  sugar  and  3^800  pounds  of  molasses.  But  the  planters  re- 
quire from  35  to  55  pounds  of  cane  to  make  a  pound  of  sugar  and  two- 
tiiirds  of  a  pound  of  molasses.  The  average  of  the  State  is  2125  pounds 
6{  sugar  and  1.5  pounds  of  molasses  to  each  100  pounds  of  cane.  At 
this  rate  of  production  an  average  plantation  with  100  acres  under  cul- 
tivation in  cane  yields  135,000  pounds  of  sugar,  at  8  cents  per  pound, 
and  90,000  pounds  of  molasses,  at  4  cents  per  pound ;  total,  $14,400.  The 
expenses  of  culture  are  $5,000 ;  of  manufiicture,  $5,400;  taxes,  overseer, 
engineer,  4&c.,  $2,000;  total  $12,400,  leaving  a  net  profit  of  but  $2,000. 
Mr.  Bringier  thinks  it  demonstrated  that  10.5  pounds  of  cane  will  easily 
yield  a  pound  of  sugar  and  two-thirds  of  a  pound  of  molasses.  At  this 
rate  100  acres  of  cane  averaging  60,000  pounds  per  acre  should  jield 
571,428  pounds  of  sugar,  at  8  cents  per  ])ound,  and  38Q,952  pounds  "of 
molasses,  at  4  cents  per  pound ;  total,  $60,951.32.  The  expenses  of  cul- 
tivation and  management  would  be  the  same  as  for  the  actual  crop,  but 
the  cost  of  manufiicture  would  be  enhanced,  making  the  total  expense 
$18,951.32,  and  leaving  a  net  profit  of  $42,000,  or  $40,000  more  than  is 
now  derived  from  100  acres  of  cane  on  an  average.  These  considerations 
give  some  idea  of  the  enormous  losses  inflicted  upon  the  sugar  interest 
and  upon  the  country  by  unthrifty  methods  of  production.  It  is  a 
startling  thought  that  probably  a  hundred  million  pounds  of  su^ar  are 
annually  burned  up  in  the  bagasse  of  imperfectly  treated  canes. 

The  average  area  annually  cultivated  in  sugar-cane  in  Louisiana  does 
not  exceed  150,000  acres,  or  about  half  of  an  ordinary  countyj  yetif  even 
this  small  acreage  could  be  brought  up  to  the  standard  which  Mr. 
Bringier,  one  of  the  most  intelligent  planters  in  Louisiana,  thinks  is  en- 
tirely practicable,  the  annual  yield  of  the  State  would  exceed  855,000,000 
pounds  of  sugar  and  52,500,000  gallons  of  molasses,  which  would  equal 
one-half  our  annual  import  of  sugar  and  exceed  our  import  of  molasses. 
But  there  is  no  reason  why  the  sugar-growing  area  of  Louisiana  should 
not  be  increased  fivefold,  except  what  grows  out  of  a  lack  of  capital  and 
enterprise.  These  elements  only  await  the  termination  of  the  present 
transition-stage  of  social  order  and  the  settlement  of  political  issues 
based  on  interests  that  no  longer  exist  When  production  and  exchange 
are  accommodated  to  the  new  conditions  of  labor,  there  is  reason  to  hope 
that  our  own  cane-sugar  area  in  Louisiana  and  the  other  Gulf  States 
will  almost  entirely  supply  our  home  demand  for  that  article. 

The  sugar-cane  has  been  grown  to  a  limited  extent  in  ten  other  South- 
ern States.  Of  these  Texas  produced  the  largest  amount  of  crystallized 
sugar,  according  to  the  census  reports  of  1860  and  1870.  In  the  "  Texas 
Almanac"  for  1872  it  is  stated  that  the  sugar-lands  of  that  State,  not 
being  considered  as  suitable  to  white  labor,  have  been  left  mostly  uncul- 
tivated since  the  emancipation  of  the  slave  laborers.  Many  of  these 
lands  before  the  war  commanded  from  $20  to  $50  per  acre;  now  they 
will  briQg  not  over  one-fourth  or  one-third  of  that  price.  Texas  probably 
has  as  large  an  area  suited  to  sugar  production  as  Louisiana,  if  not  larger. 
Florida,  stretching  nearly  down  to  the  tropics,  has  undeveloi)ed  capaci- 
ties in  the  same  direction.  Georgia  shows  a  considerable  production.  It 
is  remarkable  that  South  Carolina  and  Tennessee  in  1870  showed  a 
greatly  increased  *yield  over  that  of  1860,  while  Arkansas  for  the  first 
time  reports  a.  sugar  production.  It  is  impossible  to  say  how  large  an 
area  is  available  for  sugar  production  in  these  States.  The  crops  of  sugar 
and  molasses  in  eleven  Southern  States,  for  the  years  1859  and  1869,  are 
reported  by  the  census  as  follows: 
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1869. 


States. 


1859. 


Sugar.     Molasses. 


Sugar.  Molasses. 


North  Carojipa. 
Sonth  Cbrolina.. 

Georgia 

Flcprida ,. 

Al£rt>4jna 

Mississippi 

Louisiana 

Texas 

Arkansas 

Missouri^. 

Tennessee 


38 

198 

1,107 

l,<6e9 

175 

506* 

621,726 

5,009 


402 
2 


22,305 
2,830 


Hhdf. 

35 

1,055 

644 

052 

31 

49 

80,706 

2,0« 

92 

49 

1,410 


OaUs. 

33,888 
436,882 
553,192 
344.339 
ld6,009 
152, 1B4 
4,585,150 
246,0^ 

72,008 


3,623 


T^. 


230;982 


14f963,b90 


87,043. 


6,593,3i3 


I 


EXPOR3?8  OF  DOMESTIC  SU<»^. 

The  exports  of  domejstic  sugar  and  jnplasses  during  six  calendar 
xjeoif^  were  as  follows : 


^eac 

BDOIj^  BUOAR. 

BEFIKED  BUiUB. 

-     ^  ■ '              w 

MOLASSES. 

CAKDT,  ETC. 

Total 

'Pounds. 

Value. 

Founds. 

Value. 

Gallons. 

Value. 

Pounds. 

Value. 

value. 

1808....: 
•1809....^ 
1870....; 
1871...... 

,1872 

1873 

3,010 
16^979 
50^68 
12,744 
75,428 
235,048 

m 

3,2U 
"1,601 

7,548 
21,457 

2,640,379 
'    2,304,164 
4,540^383 
4,969.963 
6,909,183 
0,'854,O7O 

544,039 

654,367 

839,316 

1, 044,  TO4 

285,706 
28,V2„ 
1.0X8,025 
3,289)370 
3,268,135 
3^184,149 

1141,642 

295,^ 
781,247 
647, 199 
691,159. 

23,963 

8,^78 

} 

.  - .  .-t . . . 

e7„078 
U,114 
14.804 

2t,OT7 
25,845 
?9,281 

$549,822 
370,524 
85T,in0 

l,5l5,-908 
1,786,672 

The  above  table  shows  an  increasing  appreciation  of  Americaa  sugar 
in  foreign  countries.  It  will  be  seen  on  comparison  with  a  previous 
table  that  our  exports  of  native  refined  sugar  in  1^873  were  nearly  eighty- 
five  times  as  great  as  our  imports  of  foreign  refined  sugar  and  nearly 
sixteen  times  as  great  as  our  re-exports  of  the  same.  Our  total  exports  of 
native  sugar  and  molasses  nearly  equal  in  value  our  total  re-exports  of 
foreign. 

PRICES  OF   SUGAR  IN  1873. 

Prices  of  sugar  in  American  n^rket^  uniformly  declined  in  1873,  with 
the  exception  of  one  or  two  slight  reactions  toward  the  close  of  the 
year.  At  one  time  an  improvident  reduction  of  stocks  on  hand  caused 
the  impression  of  a  diminution  of  original  supply,  but  this  was  soon 
rectified  by  increased  importations.  An  unfortunate  occurrence  at  one 
time  threatened  to  kindle  war  betw9en  tfie  United  States  and  Spain, 
which  would  have  closed  up  Cuba  and  Porto  Eico  as  sources  of  supply. 
The  steamer  Yirginius,  sailing  under  the  American  flag,  was  captured 
by  a  Spanish  cruiser  and  nearly  all  of  her  of^cers  and  crew  summarily 
executed  as  pirates.  The  difficulty,  however,  was  settled  by  diplomacy, 
and  the  ground  of  hostilities  having  been  removed  the  course  of  prices 
resumed  its  former  direction. 

The  maximum  rates  were  in  January  and  the  minimum  in  November. 
Eair  to  good  refining  Cuba  averaged  02  cents  per  cental  lower  than 
during  1872  5  refining  grades  of  Porto  Eico  declined  98  cent«  per  cental; 


Digitized  by  VjOOQIC 


EEPORT^  OP-THE   STATISTICIAN,  113 

white  Havana,  $1.59 ;  Manila,  52  cents.  The  average  premium  on  gold 
was  a  little  higher  daring  1873  than  during  the  previous  year. 

The  average  prices  of  molasses  showed  a  very  considerable  advance 
upon  the  rates  of  1872.  This  rise  is  specially  noticeable  in  Louisiana 
molasses,  and  averaged  8J  cents  per  gallon.  Foreign  molasses  also  ad- 
vanced ;  Porto  Eico  was  nearly  6  cents  higher  than  in  1872 ;  Cuba  Musco- 
vado, about  1  cent;  Barbadoes  and  clayed  Ouba^  about  25  cents, per  hun- 
dred gallons.  New  Orleans  and  Porto  Eico  reached  their  highest  point 
in  September;  Cuba  Muscovado  and  clayed  Cuba  in  April,  and  Barba- 
does in  May.  All  kinds  were  lower  in  December  than  in  any  previous 
part  of  the  year. 

New  York  still  continues  to  be  the  great  emporium  of  the  sugar  trade, 
receiving  376,569  tons,  or  59  per  cent,  of  the  total  foreign  import  of 
636,497  tons  received  during  1873;  Boston  received  83,987  tons :  Phila- 
delphia, 53,294  tons ;  Baltimore,  89,597  tons ;  New  Orleans,  16,238  tons ; 
other  ports,  16,812  tons.  The  import  of  the  whole  country  for  1872 
amounted  to  561,002  tons :  of  which  330,496  tons,  or  59  per  cent.^  were 
received  at  New  York:  7o,845  tons  at  Boston;  39,484  tons  at  Philadel- 
phia; 83,610  tons  at  Baltimore;  16,908  tons  at  New  Orleans;  13,659 
tons  at  other  ports. 

Of  the  total  receipt  of  foreign  molasses,  amounting  in  1873  to  41,922,680 
gallons.  New  York  received  13,107,655  gallons,  or  less  than  a  third; 
Boston  received  5,586,723  gallons;  Portland,  Me.,  2.889,078  gallons; 
New  Haven,  1,100,465  gallons ;' Philadelphia,  13,777,925  gallons;  Balti- 
more, 3,728,614  gallons ;  New  Orleans,  700,000  gallons.  Philadelphia 
is  the  leading  point  of  the  import  trade,  being  engaged  extensively  in 
refining  and  manufacturing.  During  1872  New  York  led  the  import 
trade,  receiving  15^307,318  gallons  of  a  total  import  of  43,167,398  gallons ; 
Philadelphia  received  14,813^80  gallons;  Boston,  5,497,700  gallons; 
Baltimore,  2,792,060  gallons:  Portland,  2,309,300  gallons;  New  Orleans, 
821,110  gallons.  All  the  leading  ports  showed  a  declining  import  except 
Baltimore  and  Portland.  The  toM  import  of  1873  was  1,244,718  gallons 
less  than  in  1872.  The  actual  ctnsumption  of  Louisiana  molasses^is 
estimated  at  1,200,000  gqjlons  less  in  1873  than  -in  1872^ 

8  A 
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MARKET  PEIOES  OF  FABM 

2ho  folloioing  quotattQnd  rc2)r€8ent  the  state  of  the  marled j 


iProilucts. 


FoUruary. 


\i 


KEW  YOUK. 

Flour,  saperflne  State,  bbl'fo 

extra  State !  6 

soperfine  we«tem  I  5 

extra  choice  west'-uj 

southern  shipping, 

common  to  cnoice 

soathero      family, 

ordin'y  to  choice 

Wheat,  Ko.  1  epiing.buBh. 

No.  2  spring 

winter,  red,  west- 
ern  

winter,     ombor, 

western 

winter,      white, 

western 

Hye 

Barley 

Com 

JCMa 

Hay ton. 

Beef,  plain  mess bbl. 

extra , 

Pork,  mess 

prime 

prime  mess 

Lard lb 

Buttec,  western 

State  dairy 

Ofaeese,  western  factory. . 

State  factory 

Cotton,  ordinary  to  good 

ortlinary 

low  midolinA  to 
good  middnQg.. 

Sugar,  soft  yellow. . . : 

soft  white. 

TobaccQ,  Ings 

common  to  loe- 
dima  leirf  ... 
American    XXX 
and  picklock . . . 
American  X  and 

XX 

American     Sax- 
ony fleece. 

American      Mo- 
rino  full-blood. 

combing 

palled 

unwashed     Call- 
fomia     spring 

clip .........':. 

unwashed    Cali- 
fornia fall  dip. 
Texas 


75  to|6  35 

IM)  to  7  90 

75  to   «  35 

90  to  Id  75 

C  10  -to  8  75 


g|6  40  tof7  15 

7  35  to  e  65 

6  40  to  7  15 

7  30  to  13  00 


50  to  12  50 

70  to   1  72 

58  to  1  OG 

70  to  1  85 

85  to  200 


Wool, 


80  to  2 
93  to 
DSito   1 
G4   to 
44^  to 
00   to35 
00   to  13 
50  to}3 
So   to  13 

toll 

00   to  — 
7|to 

11  te 
20  to 
131  to 

12  to 


March. 


AprlL 


May. 


13  90  to|6  65 

7  10  to   8  40 
5  65  to   6  65 

8  75  to  12  75 

1< 


G  50  to  9  00  I  6  10  to  8  15 

0  00  to  13  25  ,  8  15  to  12  75 

1  75  to   1  78     1  69  to   1  75 
1  (K}  to   1  72i'  1  55  to   1  50 


1  90   to  SOO 

2  00  to  205 


1  60  to  1  95 
1  85   to  2  00 


171  to  19}  IS^to  20i 

19|to  23k  20|to  23j 

10  to  IIU  0|to  10 

mto  /  111  U   to  11 

9|to  10|  9|tO  10 


10  to      U| 


62)  to 

60  to 
60  to 
45  to 


45   to       50 


BOSTON. 

Flour,  western  super. bbl. 

western  exuus 

western  cho4ce 

southern  oxtras. . . 

Baltimoro  choice. . . 

Wheat bush. 

Bye 

Barley 

Com,  southern  yellow 

western  yellow 

Oats 

Hay,  cast'u  &  wost'n  ton. 
Beef,  western  mess. . .  bbl. 

western  extra 

Pork,  prime 

mess 


30  to 
23  to 


5  23 

6  75 
9  00 

7  00 

10  00 
1  C5 
1  05 

90 
74 
74 
50 
27  00 

12  00 

13  00 

11  50 

14  00 


to  0  23 
to  10  00 
to  12  50 
to  7  50 
to  12  00 
to  2  00 
to  1  10 
to  1  20 
to  75 
to  75 
to  06 
to  28  00 
to  12  50 
to  14  00 
to  12  00 
to  14  50 


lO^to   11|    8  to   10} 


65  to   75 


65  to 
65- to 
44  to 


30  to   45 


25  to 

28  to 


5  75 

7  CO 

10  00 

7  00 

lOlDO 

1  65 

1  00 

90 

73 

73 

54 

20  00 

12  00 

13  00 
U  50 
!14  50 


to  6  25 
to  10  00 
to  12  75 
to  7  50 
to  12  00 
to  2  00 
to  1  05 
to  1  20 
to  75 
to  75 
to  60 
to  98  00 
to  12  50 
to  14  00 
to  12  00 
to  15  00 


.  80  to  2 

90  to 
.  00  to  1 

61  to 

48^  to 
t  00  to34 
I  00  toll 
t  00  to  13 
>  37|  to  15 

to  12 

IJ»  to  14 
8ito 

18  to 

32  to 

12  td 

13|tA 


17}  to   18| 


19  to  93* 

9|  to  10{ 

i;  to  lU 

to  8} 


63  to   73 


63  to 
63  to 
42  to 


33  to   40 


20  to 
22  to 


5  50 

6  75 
9  50 

7  00 
10  60 

1  65 
160 
90 
77 
77 
53 
18  00 

12  00 

13  00 
12  00 
15  00 


to  6  25 
to  9  00 
to  13  00 
to  7  50 
to  12  00 
to  2  00 
to  1  05 
to  1  20 
to  78 
to  78 
to  GO 
to  28  00 
to  12  50 
ton  00 
to  12  50 
to  15  50 


^  15  tof«  75 

7  00  to  8  35 

5  90  to  6  65 

6  90  to  12  75 

0  10  to  8  25 

e  40  to  12  75 

1  75  to  1  f  ft 
1  59  to  1  69 

1  70  to  1  87| 

1  80  to  1  97J 


15|to  17J 

19  to  S3j 

9|to  10] 

loS  to  10 

7|to  6J 

e^to  10| 


63  to   73 


63  to 
63  to 
42  to 


32  to   39 


22  to 
20  to 


$.5  75  to  $6  35 

7  00  to  8  25 

5  80  to  6  25 

7  00  to  12  se 

600  to  8  S5 

8  15  to  12  50 
1  75  to  I  78 
1  52  to    1  67 


1  80  to 

1  95 

195  to 

2  05 

I  95  to 
98  to 
90  io 

2  35 
1  00 

15   to       16i 


i8§to     a 

of  to       1( 
10}  to       K 


7   to 
8^  to 


48  to       55 


48  to 
58  to 
28  to 


21   to       31 


19  to 

20  to 


Digitized  by  LjOOQIC 


REPORT    OF    THE    STATISTICIAN. 


115 


PRODUOTS  FOR  1873. 

aa  nciirhj  </«  itvavtkable^  at  the  hcffinKiug  of  each  nMuih. 


Jimc. 

July. 

August. 

September. 

October. 

November. 

Pecembor. 

|5  65   to^G  15 
«  75    to   8  15 
5  M   to   0  10 
G  50   to  10  30 

»i  :t>  tofi  i» 

G  05    to    7  00 

4  "O    to    5  10 

5  70   to  10  50 

ft  ro   to  f5  25 
G  00   to  7  10 

4  00  to   5  25 

5  e5   to  10  75 

9510  toe565 
G35  to  750 
510   to  565 
630  tol075 

1515  tof585  $520   to|575 

635  to  725     600  to  TOO 
515  to  585     520  to  575 

636  tol050     600  tol075 

«G00  to|660 
680  to  775 
600  to  660 
615  to  11 00 

G  25    to    8  10 

G  00  to    7  :5 

C  25   to   7  85 

6C5  to  785 

665  to  735 

620  to  695 

705   to  600 

8  2,'*    toll  .-^ 
1  6«   t..    I  r.{) 
1  55   to    1  til 

7  75   to  10  45 
1  :>'Z  to  1  5.-. 
1  4G    to    1  52 

7  90   to  10  75 
1  4G   to    1  "#7 
1  41    to   1  42 

785   tol075 
1G2  to   164 
153  to   159 

740   tol075 
148  to  150 
14D   to   145 

700   toltOO 
140  to   144 
134  to   140 

8  05  to  11 00 

159  to  ten 

150   to   156 

1  70  to   1  05 

1  50    to    1  GO 

1  50    to 

158  to   168 

158   to   161 

141   to   150 

158   to   165 

1  70   to   1  ;»5 

1  60   to    1  65 

1  57   to   1  G2 

168   to   173 

162   to   1C3 

151   to   155 

165   to   168 

1  IM)   to    2  10 

9Ci  to       07 

to    1  10 

1  GO   to   1  i-^ 

fil    to       85 

nominal 

45  to       68 

13.ito       4G 

23  00   to  30  00 

9  00   toll  50 

11  25  to  12  50 

16  20  to 

13  50   to  13  75 
15  G2*  to  10  12.i 

15   to       23 
23  to       28i 
0    to       10 
12  to       123 

144  to       18 

1  50   to  1  80 
80   to 

165  to  185 
95   to 

1C2   to   178 

89   to 

140  to-, 

624  to      ^ 

50  to      574 

3200  to2800 

8  50  to  10  00 

10  00  to  1200 

1700  to 

14  75  to-^ 

1575  to  16  50 
8gto       H 
IT  to      31 
26   to      37 
114  to      12 
I2J  to      l^ 

14ito      174 

145  to   170 

88  to      95 

100  to   130 

60  to      62 

45   to      49 

2200   toSSOO 

850  to  1000 

1000  to  1200 

1490  tol500 

1390 

15  50  to  1600 
74  to       72 
18   to      31 
25  to      38 
13  to      14 

170  to  ipr, 
100   to   115 

to    150 

C{  to     r.7 

'l-i  to       58^ 
22  00  to  23  00 
9  00   toll  50 
11  25  to  13  50 

16  37J  to 

14  00   to 

17  00   to  Iff  50 

48  to       53 

41    to       52 

28  00  to  34  00 

9  00  to  10  50 

11  25  to  13  50 

17  50   to 

15  00  to  15  25 

52  to      68 

43  to      47| 

2000  to3100 

900  tolOSO 

1125  tol350 

1750  tollfTO 

1500   tol5124 

1650  to  1750 

8|to       9 

14  to     25 

25  td      33 

10  to      12i 

12  to      13 

74    to      77.\ 

55   to      59^ 

1900   to2800 

850   tol050 

1150  to  1250 

1500   to 

1225  to  13  00 
U  75   to  , 

8i  to         9^ 
16   to       24 
21   to       29 

11  to       14 

12  to       15i 

144  to       16i 

8Jto        8} 
13  to       25 
25  to       33 
104  to       133 
13  to       14 

Pi  to       SI 
18  to      25 
28  io      38 
94  to      1.3.t 
11410      13i 

13Jto      154 

144  to       172 

14  to      174 

134  to      144 

IS^to       83 
?to         9i 

10  to       10 
7  to        8 

20   to       23 

8ito        9A 
9{to       10| 
7   to         8i 

19|to      m 
9  to       10 

104  to      i<^ 
7  to        8 

19  to      82 
9|to      10 

JOfto      11 
7*10       6 

17|to      304 
91  to      log 

leito      lOi 
T  to       71 

14|to      162 
84  to        f^l 
ft*  to        94 
Cfto        ij 

15i  to      174 
84  to       94 
l4tO        9ft 

7  to        84 

8|to       lOi 

S^to       lOi 

84  to       104 

SIto      104 

TJto       Si 
58   to      62^ 
48  to      55 

8  to      10 
58   to      62i 
49   to      52 

9Jto      11 
53  to      56 

42   to      50 

48   to       55 

50   to       53 

48  to       50 
50   to       55 
30   to       47 

50   to       53 

49   to       50 
55  to       60 
30  to       47 

50   to      53 

48  to      50 
55  to      6U 
30  to      47 

48  to       54 

5^!   to       03 
23   to       50 

57  to      63 

38  to      48 

67   to      C3 
27  to      46 

52  to      ."iS 
t?   to      45 

20  to       31 

21    to       31 

IS   to       31 

18  to      31 

25   to      35 

25  to      35 

18   to      33i 

17  to       24 
17  to       32 

17  to       22 

18  to       33 

16  to       22 
16  io       33 

16  to      23 
16  to      33 

19  to      25 
18  to      35 

20  to      27 
18   to      35 

19  to      27 
18   to      33 

5  50  to  C  25 

6  75  to  9  00 
9  50  to  12  00 
700   to  750 

10  00  to  12  00 

1  60  to  2  00 

1  00  to   1  05 

90   to   1  20 

5  00  to  5  50 
625  to  7  50 

8  00  to  11  00 
G  53  to  7  00 

9  00  to  11  00 
1  50  to   1  90 

85   to       90 
90  to   1  20 
60  to       62 
60  to       62 
40  to       51 
18  00   to29  00 
10  50  to  12  50 

12  50  to  13  50 

13  75  to  14  25 
1C60   to  17  00 

4  50   to  5  50 
600  to  900 
9  00  toll  00 
600   to  650 
9  00  to  11  00 
1  45  to  1  80 
80  to       85 

90  to  1  ao 

64  to       66 
64   to      66 
43  to      55 
18  00  to30  00 
10  50  to  12  50 
12  50  to  13  50 
14  00  tplSOO 
17  00   to  18  00 

500  to   550 
625  to  900 
900  to  1075 
625  to  675 
900  tollOO 
145  to  180 
95  to 

500  to  550 
625  to  900 
000  toll25 
635   to  700 
900  toll  00 
150  to  185 
100  to  150 

500  to  550 

576  to  7  50 

800  toUOO 

600   to  650 

9  00  to  11 00 

150  to  185 

95  to  100 

130  to  170 

684  to      69 

684to      09 

49  to      55 

1800   to2C00 

800  toll50 

U50  to  1250 

14  50   to  1500 

1575   to  16  00 

550   to  600 
675  to  800 
850   tollOO 
675   to   725 
900   tollOO 
150   to   185 
95   to   100 
130  to   180 

70  to       71 
70  t^       71 
48  to       50 
15  00   to28  00 
12  00   tol2  50 
12  00   to  12  50 
14  00  to  14  50 
17  00  to  18  00 

71   to      72 
71   to      72 
43  to      57 
1800  to3000 
1050  to  1250 
1350  to  1350 
1560  to  1550 
1800   tol850 

74  to      75 
74  to      75 
50  to      57 
leOO  to2700 
1050   to  1250 
1250  to  13 50 
1^00  to  1550 
1800   to  1850 

82  to 

82  to 

63   to      59 
1600   to2000 
800  to  1200 
12  00   to  13  00 
1250  tol300 
14  75  to  15  00 
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M4B^T  PRICES  or  FARM 
The  following  quolaUons  represent  the  state  of  the  markety 


Products. 


January. 


Fobnuiry. 


March. 


AprU. 


May. 


Biiti 


Boston— Gontinned. 

lb. 

New   York  and 

Vermont 

Trestem 

Cheese,  ITevr  York  and 
Yermont  fac- 

tory 

Kew  York  and 

Vermont  dairy. 

western  factory, 

ffood  to  choice^ 

Cotton,  ordinary  to  good 

ordinary 

low  xaiddlips  to 
good  middling. 
Sugar,  fair  to  good  red- 
ing  

Tobacco,  luca, 

common  to  me- 
dium leaf 

Wool,  Ohio  andPennsyl- 

vuiia 

Michigan 

other  western 

pulled 

combing  fleece 

California 

Tejtae 


10  e^tofO  0 


10  8ito|0  9| 


$0  8ito90  91t0  8}to90  9} 


15  to 
13  to 


12  to   14| 


m 

20 


11  to 

12  to 

171  to 

20  to 

9  to 
10  to 


11  to   13 


63  to 

03  to 

60  to 

40  to 

70  to 

33  to 

45  to 


18  to 
15  to 


13  to 

12  to 

13  to 
162  to 
301  to 

8}  to 

10  to 

11  to 

63  to 

60  to 

59  to 

35  to 

70  to 

23  to 

45  to 


18  to 
15  to 


20  to 
18  ttf 


16J 
151 
16 
30i 
25 

iSl 

12 

70 
66 
64 
70 
75 
50 
55 


13  to   17 


13  to 

13  to 

17  to 

19|t0 

8ito 
10  to 


16J 
16J 
19 
24 


19  to  17 

11  to  16 

13  to  16 

14  to  17J 
19  to  22i 


8  to 
8^  to 


8i 
10 


11  to   12 


56  to 

55  to 

65  to 

SS  to 

65  to 

20  to 

25  to 


9|to      lOi 


50  to 

50  to 

48  to 

20  to 

60  to 

18  to 

18  to 


VHILADELPIIIA. 

Floor,  superfine,  x>er  bbl. 
Ba.  extra 


Pa.  familv 

western  jaunUy... 

western  fancy.... ^ 

Wheat,  red,  per  bushel... 

amber .' 

white. 

spring 

Rye 

Barley 

Com 

Oats 

Hay,  fresh  bal^ 

«ommon  &  fair  ship.- 

ping ,.ton 

Pov^mess bbl 

prime  mess. . 

prime 

Beef,  western  mess, 
extra  mess  . . . 
Warthman's       city 

family 

Lard lb 

Butter,  cjioioe. 
good. 


tonJS 


50  to  5 

75  to  8 

50  to  & 

50  to  8 

75  tolO 

88  to  1 

85  to  1 

95  to  2 

60  to  1 

92  to  - 

85  to 

60  to 

44  to 

00  t043 

00  to38 
00  to  13 
00  to  - 


30 


50  to  525 
25  to  700 
50  to  025 
87|to  9  00 
00  toll  50 
90  to  1  97 
00  to  8  05 
05  to  2  15 
60  to  1  75 
87  to  — i- 
90  to  1  05 
58  to  68 
46  to  52 
00  t036  00 


500 
625 
650 
750 
10  06 
1  88 

1  97 

2  05 
a  62 

85 
82 
58 
46 
27  00 


to  

to  6  75 
to  8  75 
to  950 
toll  50 
to  1  97 
to  1  98 
to  2  10 
to  1  75 
to  88 
to  1  25 
to  63 
50 


to  30  00 


30  00  to32  00 
15  00  tol5  50 
12  00  t0l3  50 


35  00  to27  00 
13  75  to  15  25 
13  00  to  13  25 


500  to  5  50 

725  to  

8  00  to  9  00 

7  50  to  8  25 

8  374  to  12  00 
1  82  to  1  95 
1  95  to  2  00 
1  90  to  2  12 
1  68  to  1  95 

82  to  83 
90  to  1  22 
59  to  65 
46  to  50 
24  00  to30  00 

20  00  to24  00 
17  00  to  17  25 
14  00  to 


15 


good. 

Cheese,  N.  Y.  factory ,.. . 

Ohio  mctory 

Sugar,  fair  te  good  refin- 
ing.:.  lb 

Cotton,  ordimiry  to  good 

ordinary lb 

low  middling  to 
good  middling,  lb 
Wool,  Ohio  X  and  XXT. . 

combing 

tub  washed 

unwashed 

pulled , 


00  tolO 
^  tal3 

00  to 
7|to 
:^  to 
25  to 
14  to 
13  to 


—  to 
16|to 

19fto 

67  to 
02|to 

68  to 
43  to 
5^  to 


32 
15 
13i 

19i 

H^ 
70 

75 

75 

47* 

60 


6  00  to  ID  00 

10  00  toisoo 


16  00  to 
7ito 
38  to 
26  to 
15  to 
15  to 


8  00  to  10  00 
10  00  to  13  00 


8  00  t<J10  00 
10  00  to  12  00 


9  to 

18|to 

30*  to 
66  to 
78*  to 
65  to 
25  to 
50  to 


lU 
40 
30 

H 
20i 

23 

69 

15 

58 
57 


16  00  to 
6  to 
28  to 
25  to 
16  to 
15  to 

8*  to 

18*  to 

19|to 
62  to 
78  to 
62  to 
23  to 
50  ^to 


"i 

40 

28 

17 

16 

19 

22* 

63 

80 

68 

60 

52 


16  00  to 
8}  to 
35  to 
28  to 
16  to 
15  to 

8*  to 

15  to 

l^to 
[50  to 
60  t^ 
55  to 
25  to 
45  to 


45 
35 
17 
16 

HI 

19 

21 

55 

76 

62 

52* 

55 


BALTDfOBE. 


bbl. 


Flour,  superfine 

extra 

family  and  fancy. 


5  00  to  8  50 

6  65  to  10  00 
8  25  tol21)0 


5  50  to  9  00 

7  00  to  10  50 

8  50  to  12  50 


5  00   to   8  50 

6  7,>  to  10  50 
8  50  to  12  00 


5  00   to  8  50 

6  50  to  5  75 
8  25  to  18  00 


$0    OJto^  10^ 


35  to 
35  to 


40 


11  to  16 
10  to  15 

12  to  1^ 
13*  to  17* 

18*t0  22 


7|to 
8*  to 


IP 


9*  to      10* 


45  to 

43  to 

40  to 

90  to 

60  ta 

18  to 

13  to 


5  75 
700 
580 
8  00 
850 
1  93 
1  97 
200 
158 
05 


47 
30  00 


to  635 
to  835 
to  685* 
to  8  75 
to  10^ 
to  9  00 
to  305 
to  8  16 
to  197 

to  

to  1  80 
to  66 
to  53 
to  35  00 


35  00  toSOOO 
19  00  tol9  50 


15  85  to  15  50 
8  00  tolOOO 
10  00  tol3  00 


16  00  to 
9*  to 
37  to 
30  to 
14*  to 
11  to 


65  to 

46  to 

42  to 

42  to 


12 
38 
35 
15* 
13 


7^t0        8 
141  to       17i 


21) 
52 


5  00  to  800 

6  25  to  9  75 
8  00  toll  50 
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June. 

July. 

Angnst. 

September. 

October. 

KoVember. 

December. 

#0    9ito%0     9}#0     8|to|0    H 

10   8|to«0   n 

10   8|to90  9| 

♦0  8ito|0  9J 

90  8|tot 

^  9 

10  84to|0  9 

S3    to         29            «  to      27 

23  to      28 

22  to     32 

25  to      36 

20  to 

38 

25  to     37 

85    to         27            20  to      25 

SO  to      25 

18  to      26 

22  to      30 

22   to 

30 

22  to      32 

10    to         14i 

12J  to      13 

11 J  to       13 

lll-to      13i 

13  to      131 

14  to 

141 

11  to      14 

10  to      lOi 
12ito      13 

10  to      12| 
12|  to      13 

10  to      13 

11  to 

14 

12    to         14 

19  to      12^ 

12|to      13 

13|to 

14 

13  to      134 

12    to         IT 

13  to      18 

13  to       17i 

13  to      17 

14  to      174 

13  to 

14| 

14  to     154 

ISito         22 

lOJto      20 

19  to       22| 

18|to      22 

17ito      20 

141  to 

164 

15}  to      18 

Tito            8 
74  to            9 

7|to        7S 
7  J  to        9 

7Sto        8  J 
7jto        9 

8*to       83 
7lto       9 

7«to       88 
7|to       9 

71  to 
71  to 

? 

74to      74 

74to        9 

9    to         lOi 

9  to       10| 

9  to      lOi 

9  to      Mi 

9  to      10| 

9  to 

101 

9  to      104 

4S   to         60 

45  to      58 

43  to       45 

45  to      58 

46  to      65 

45  to 

58 

42  to      55 

42   to         SO 

42  to      50 

40  to       48 

43  to      50 

43  to      51 

42  to 

48 

40  to      47 

40    to         49 

40  to      40 

40  to       48 

42  to      48 

42  to      49 

42  to 

48 

40  to      46 

20    to         55 

15  to      55 

15   to       55 

15  to      55 

25  to      56 

20  to 

50 

20  to      50 

CO    to         65 

55   to       60 

52  to      57 

56  to      60 

57  to      621 
17  to      t5 

52  to 

58 

SO  to      55 

17    to         35 

17   to       35 

17   to      35 

17  to      35 

15  to 

35 

15  to      35 

llj    to         30 

18  to       30 

,  18  to       30 

18  to      30 

18  to      30 

18  to 

30 

18  to      30 

4  75    to    5  50 

3  50  to  4  25 

350  to  425 

350  to  425 

400  to  450 

425  to 

525 

450  to  475 

5  75    to    6  50 

4  75  to  5  00 

4  00  to  500 

462|to  525 

400  to  550 

525  to 

575 

600  to  &%5 

7  87^  to    8  75 

8  00    to    8  75 

7  00  to  800 

7  25  to  825 
650  to  856 

725  to  800 

675  to  825 

750  to 

800 

735  to  825 

6  25  to  700 

7  50   tol«  50 

750  to  825 

700  to  850 

725  to 

875 

550  to  725 

8  50    to  10  50 

9  00  to  10  00 

800  to  950 

850  tolOSO 

910  to  10  00 

750  (0  9d0 

1  88    to    1  97 
1  ^    to    S  OS 

1  55  to  160 
1  59  to  1  65 

1  40  to  1  55 

160  to  165 

150  to  160 

145  to 

156 

137  to   167 

150  to  160 

163  to  170 

160  to  168 

155  to 

163 

165  to  170 

2  10    to    2  15 

1  CO  to  1  724 

1  65  to  1  85 

170  to   185 

165  to  180 

175  to 

188 

173  to  180 

1  60    to    1  85 

1  33  to  1  52 

1  38  to  1  50 

160  to  175 

140  to   145 

120  to 

150 

140  to  160 

87    to         88 

63  to      65 

75  to      78 

82  to      85 

88  to      90 

85  to 

86 

83  to      85 

^  nominal. 

1  10  to  1  40 

105  to   125 

145  to  150 

140  to 

157 

105  to  125 

G4ito         67 
4S^to         51| 

52  to      56 

58  to      60 

68  to  

63  to      68 

62  to 

63 

58  to      754 

39  to      47 

4Uto      52 

39  to      48 

43  to      51 

47  to 

50 

50  to      55 

30  Ob    to35  00 

25  00  to28  00 

28  00  to39  00 

2600  to2800 

2600  toS800 

2400  to2800 

2400  to2600 

ss  00  to.30  00 

20  00  to2S00 

22  00  to28  00 

2000  to9300 

2000  to2200 

2000  to2200 

2QfB0  to2200 
1?50  to  15  75 

18  00    to  18  37| 

17  00  to  17  50 
l6  00  to  16  50 

17  50  to  17  75 

1750  to  1775 

1700  to  17  25 

160P  to 

16  00  to  16  50 

1600  to  16 50 

4400  to 

14  50  to 

— — 

1450  tO-» — 

i7*66"  t»i7  »' 

14  50  to  

14  50  to 

1450  to 

1550  to 

1300  to 

1250  to-* — 

8  00    tolO  <X) 

8  00  tolOOO 

8  00  to  10  00 

800  tolOOO 

800  to  1000 

800  tolOOO 

800'  tolOOO 

10  00  toie  00 

1000  to  12  00 

10  00  to  12  00 

1000  tol200 

1000  to  1200 

900  to  1200. 

900  to  1200 

IS  00    to    

15  00  to 

15  00  to  15  50 

1550  to 

1500  to 

15^  to 

1500  to  * 

04  to         19 
5»^to        28 

8|to       lU 

8ito      111 

8ito     111 

8§to      111 

3*^ 

11 

84to     11 

26  to      30 

2?to      SP 

30  to      33 

33  to     36 

33  to 

36 

33  to     36 

S    to        85 

20  to      26 

20  to       26 

22  to      35 

25  to     30 

25  to 

30 

25  to      30 

15    to         15i'      13  to      14 

13  to       14 

13  to      14 

13  to      14| 
13  to     14} 

14|to 

15 

13} to      15 

15.  to    

12  to       13 

12  to       12i 

13  to      13| 

M  to 

141 

13  to      134 

Tito           S§ 

7ito        8 

71to        8J 

8Jto       81 

7|to       8 

7  to 

71 

74  to       74 

14    to         17 

14ito       18 

13|t0       17J 

14}  to      181 

14  to      Ul 

111  to 

14 

13} to      144 

17    to         Sl» 

18  to      23 

20  to      22i 

18  to     23 

17}  to     20 

14|to 

17 

154  to      17 

51    to         5^ 

471  to       50 
56|to      63 

48  to      52 

50  to     58 

50  to      52 

50  to 

48  to      50 

58  to       65 

58  to     63 

55  to      65 

57  to 

60 

57  to      58 

S    to         5S) 

50  to      56 

48  to       M 

50  to     55 

50  to 

51   to 

554 

45  to      54 

40    to         42 

26  to      42 

22ito       45 

30  to     32| 

33  to      42 

27  to 

40 

32  to      39 

42    to         45 

40  to    -50 

28  to       45 

40  to      45 

40  to      42 

421  to 

39  to      40 

5  00   to    8  00 

4  50  to  8  50 

450  to  850 

450  to  %50 

500  to  825 

4  do  to 

500 

450  to  550 

ft  50   to    9  75 

600  to  925 

600  to  850 
7  25  to  10  50 

600  Xo  875 

?00  to  850 

550  to 

7  75 

550  to  875 

;» toll  50 

7  50  toll  00 

725  tol050 

I  725  tollOO 

675  tol050 

726  to  1075 
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MARKET  PRICES  OF  FARM 
The  follou'ing  quotations  represent  the  state  of  the  marlcet 


Prodacta. 


Baltimobk— Cont'd. 

"Wheat,  white bush. 

amber 

red 

Rye,  common  to  piimo. . . 

Com,  white,  southorn — 

yellow;  Bonthem. . . 

mixed,  woateni 

Oftta,  Bouthem 

weatem 

Hay,  50od  to  prime  west- 
em  blue ton 

Maryland 

Beef,  Balnmoremess,  bbl. 

extra 

Fork,  mess 

Lard lb. 

Butter,  Goshen 

GladeA 

western 

Cheese,  ea9t«m  cutting . . 
western  cutting.. 

Sugar,  New  Orleana 

Cotton,  ordinary  to  good 

ordlnarv 

low  mlduUng  to 

middling 

Tobacco,  MaryM.  .cental. 

Ohio 

Kentucky 

"Wool,  fleece,  common  to 

fine lb. 

tub 

unwaahetl 

pulled 


$1  85  to$2  25 

1  95  to  2  27 

1  80  to  2  10 

DO  to   1  00 

G3  to       65 

Oi)  to 

02  to 

48  to 

45  to 


15  00  to8D  00 
23  00  to  25  00 
13  50   to  14  00 

73   to 

30  to 

20  to 

20   to 

14Jto 

14    to 
8}  to 

17    to       l&i 

19ito      90} 

5  00  to  13  GO 

6  00  to  15  00 

7  00  to  15  00 

45  to  5b 

55  to  60 

35  to  38 

35  to  40 


CIXCINXATI. 

Flour,  superfine,  .per  bbl . 

extrfk 

family  aad  fancy. . 
"Wheat,  i-ed  winter  No.  1, 

bushel 

red  winter,  No.  2. 

hul,  (amber) 

white 

Rye 

Barley 

Com 

Oat« 

Hay,  bi^d,  Xo.  1,  — ton. 

lower  grades 

Beef,  plate bbl. 

Pork,  mods 

Lord lb 

Butter,  choice 

fair,  prime 

Cbeese,   factory,   prime, 

choice 

pineapple 

Cotton,  ordinary  to  good 

ordinary 

low  middling  to 

{;ood  middUng. 
ugs,  all  grades. 

Sugar,  New  Orleans 

Wool,  com.  to  fine  fleece. 

tub  washed 

unwaabed  clothing 
unwashed  combing 
pulled 


CmCAGO. 

Hour,  white   winter,  ox 

tnw bbl. 

rod  winter  extras. . 

spring  extras 

8T>ring  superfine^ . . 


January. 


64 


12  00  to  12  35 

2  05  to  2  35 

1  78  to  2  20 

95  to   1  01 

05   to       60 

00   to       61 

Cl^to  

46  to       48 
43   to'    46 


SOO  to35  00 


28  00  to33  00 


15  00  to20(K) 
23  00  to  25  00 
13  75   to  14  00 


00  to  C25 
50  to  7  75 
75  to  9  25 

69  to  

03  to  1  04 
Nominal. 
NomlxkaL 
88  to   03 
79  .to   93 
41  to   42 
29  to   40 
00  to29  00 
00  to  19  00 
50  to  14  50 
75  to  12  00 
7  to    7^ 
22  to   24 
15  to   23 


14Jto 
to 


151 
25 


16ito   17| 


18fto 
8  to 
10  to 
9Jto 
50  to 
60  to 
36  to 
45  to 
45  to 


7  50  to  9  75 

6  50  to  7  55 

5  50  to  7  25 

3  00  to  4  50 


Februarv. 


March. 


$1  90  to  ^2  25 

2  00  to  2  25 

1  70  to  2  15 

80  to  90 

62  to  

58  to  59 

58  to  60 

46  t«  49 

46  to  50 


36  00  to30  00 


8 

to 

^i 

30 

to 

40 

20 

to 

20 

18 

to 

24 

U\ 

to 

15 

16 

to 

16 

ejto 

m 

17 

to 

181 

191  to 

90i 

550 

to  13  00 

700 

to  15  00 

800 

to  15  00 

45  to  50 

55  to  60 

35  to  33 

35  to  40 


6  00  to  6  75 

7  80  to  8  30 

8  25  to  9  50 


78  to  1  80 

74  to  1  76 
nominal. 
90  to  1  92 
84  to  90 
70  to  95 
40  to  42 
3d  to  40 
00  to31  00 
00  tola  00 
00  to  13  50 

75  to  13  00 
7|to    8 

22  to   25 

16  to   18 


14|to 
—  to 


162  to   18i 


19Jto 
8ito 
10  to 
O^to 
50  to 
60  to 
36  tu 
45  to 
45  to 


31i 
22 
30 
11 


7  50  to  10  25 

6  50  to  7  75 

G  00  to  3  00 

3  25  to  5  25 


$1  85  to$2  10 
1  80  to  2  12 
1  05  to  8  05 


15  00  to20  00 

23  00  to  25  00 

14  50  to  14  75 

8  to   8i 

30  to   40 

20  to   26 

23  to   30 

17*  to   18 

IGi  to   17 

bjto   10 


18  to   18^ 

19|to   20} 

5  50  to  13  00 

7  00  tol5  do 

8  00  to  15  00 

45  to   50 

55  to   60 

35  to   38 

35  to   40 


5  75  to  6  50 
7  40  to  7  65 
7  75  to  9  00 


1  73  to  1 

1  68  to  1 

nominal. 

1  90  to  1 

eo  to 

72  to 

39  to 

33  to 

18  00  to20 

15  00  to  17 

13  75  to  14 

13  50  to  14 

7|to 

25  to 

18  to 

15Jto 
32  to 


74 
70 

95 
84 
83 
40 
37 
00 
00 
00 
00 

30 
26 

16 
23 


15  to   17J 


18Sto 

6  to 

8  to 

9  to 
48  to 
55  to 
S3  to 
•45  to 
40  to 


21 
22 

??' 

52 
60 
35 

48 
4'^ 


7  90  to  10  .'M) 
7  00  to  8  00 
0  12ito  8  00 
3  50  to  5  80 


April. 


80  to 

63  to 

60  to 

60  to 

46  to 

45  to 

25  00  to30 

30  00  to37 

15  00  toSO 

23  00  to25 

10  50  to  16 

8  to 

38  to 


49 

49 

00 
00 
00 
00 
75 
&J5 
42 


«1  90  to|8  15 

1  95  to  2  15 

1  80  to  305 

90  to  1  00 

68  to  

64  to  

63^  to  64^ 

53  to  55 

49  to  53 


28  to 
17  to 
16Jto 
8  to 


26  00 

30  00 

15  00 

23  00 

18  50 

9 

35 

35 

28 

16 

14 

8 


10  to   17J 

18ito   19i 

5  00  to  13  00 

6  50  to  15  00 

7  50  to  15  00 

45  to   50 

55  to   60 

35  to   38 

35  to   40 


5  23  to  5  75 
7  00  to  7  35 
7  40  to  9  00 


8  25  to  10  7.1 

7  00  to  8  50 

5  75  to  8  50 

3  00  to  4  75 


May. 


to30  00 
to35  00 
to  20  00 
to25  00 
to  19  00 
to        91 


36 
36 
33 
17 
15 
9ij 


13  to  •  16g 

181  to      19^ 
4  50  tol3  00 

6  50  tol5  00 

7  50  tolSOO 

45  to  50 

55  to  60 

35  to  38 

35  to  40 


525  to  600 

7  25  to  7  60 

750  to  925 

to  170 

1  65  to  1  67 
nominaL 
nomluaL 

80  to      83 

75  to  1  10 

43  to      47 

41  to      50 

19  00  toSO  00 

15  00  to  18  00 

13  75  to  14  50 

18  00  to  18  75 
9ito        9i 

34  to       3d 

25  to       32 

13  to       15 

22  to  

12  to       15| 


17  J  to 

6  to 

8  to 

8Jto 

35  to 

40  to 

25  to 

35  to 

33  to 


.20 


8  00  to  10  50 

7  00  to  8  50 

(i  00  to  8  00 

2  IM)  to  4  75 
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TRODUCTS  FOR  1873. 

as  nearly  as  p^'acticdble,  at  the  heginnin^  of  each  month. 
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June. 

JnJy. 

Augast. 

September. 

OctotMSr. 

Norembor, 

December. 

$1  85  toe2  15 

$1  60  to$l  60 

$1  CO  toll  75 

1165  toll 80 

1150  toll 75 

$150  to  $170 

1170  to$185 

t2  00  to  2  10 

1  55  to   1  75. 

1  55  to   1  66 

160  to  178 

150  to  176 

150  to  175 

165  to   185 

1  80  to  200 

1  30  to  1  70 

1  45  to   1  63 

157   to   178 

140  tp   170 

130   tb   162 

145  to   180 

90  to      95 

70  to       77 

60  to       62 

75  to      88 

80    to      85 

80   to      90 

80   to      86 

71   to       72 

76   to       77 

86  to       87 

68  to      70 

68   to      70 

78   to      80 

70  to      75 

q*i  to       63 

GO   to 

58  to       59 

5»  to      60 

64   to      65 

65  to      68 

66   to      68 

63   to  

60   to       60} 

56  to      m 

59}  to      60 

65   to  

65  to  

67  to      68 

51   to       54 

45   to       46 

40  to       44 

45  to      46 

43  to      47 

50   to      53 

46   to      50 

48  to       5i 

42  to       45 

40  to       48 

43  to      46 

44   to      47 

48  to      50 

45   to      49 

26  00  to30  00 

18  00  to34  0n 

20  00  to25  00 

2000  to2500 

30  00  to^OD 

3400  to2500 

2000  to2200 

30  00   to3fi  00 

26  00   to30  00 

^00  to33  00 

2500  to2800 

2500  to2d00 

2500  to2700 

2300   to3400 

15  00  to  20  00 

15  00  to20  00 

15  00  to20  00 

1500  to2000 

1500   to3000 

1500   to2000 

1500   to2000 

23  00   to  25  00 

23  00   to25  00 

23  00  to25  00 

2300  to2500 

23  00   to2p00 

2300   (O2500 

2300   to2500 

17  7i   to  18  00 

17  00  to  17  50 

i7  50  to  17  75 

1800  to  1825 

W75  toieoo 

1575  to  1650 

14  75   to  1500 

9   to         92 

8it»         9 

8ito        9 

SJto       0 

82tO        9 

7ito       8 

7|to        8 

""*S«"'to**"s6' 
20   to      26 

"*24*to*'"36" 
25   to      33 

"24"t*o"**»)' 
35  to      32 

"'26* "to    "22 

**'i4to"'22' 

"14  "to* "22' 

'1*5  to' "'26 

15  to       15J 

15   to       15| 

13}to       14 

14   to      14} 

13} to      14 

15  to      15} 

14}  to      15 

13Jto       14 
8  to         9{ 

13  to       16i 

12}  to       13# 
6  to        9| 

14  to       17} 

12  to       lai 
8  to        9} 

14  to       17| 

13}  to      14 

8   to        0} 

13  to      17 

mto      14 

7|to        9| 

14  to      153 

15  to 

14   to      14i 

111  to    i:^ 

14} to      15 

18  to       19^ 

19  to       20i 

19  to      20^ 

18  to      19f 

16}  to      172 

14  to      14} 

16}to     16 

4  50  to  13  00 

4  50   to  13  00 

4  50  to  13  00 

400  to  1300 

iOO  to  13  00 

400  to  1300 

350  tol300 

6  50  to  15  00 

6  50   to  15  00 

6  50  to  15  00 

650  to  1500* 

650   to  1600 

650  to  1500 

650  tol50D 

7  50   to  15  00 

7  50  tol5  00 

7  50  to  15  00 

790  toI500 

750  tol500 

750  tol^OO 

750  tol500 

45  to       50 

45  to       50 

45  to      50 

45  to      50 

45  to      50 

45  to      50 

45  to      SO 

55   to       60 

55  to       60 

55  to       60 

55  to      60 

55  to      60 

55  to     GO 

55  to      60 

35   to       38 

35  to       38 

35  fo       38 

35  to      39 

35  to      3d 

35  to      38 

36  to     38 

35   to       40 

35  to      40 

35  to       40 

35  to      40 

35  to      40 

35  to     40 

36  to      40 

5  50  to  6  00 

5  00  to  5  25 

485  to  525 

41^  to  550 

500  to  550 

475  io  500 

475  to  550 

7  15  to  7  60 

600  to  635 

585  to  625 

650  to  685 

640  to  675 

640   to  675 

035   to  675 

7  60  to  925 

650  to  825 

6  25  to  8  00 

085  to  835 

690  to  835 

675   to  825 

675  to  800 

1  65  to 

to  1  35 

1  30  to   1  32 

to  1  30 

1  20  to    1  27 

146  to  147 
138  to   145 

130  to   135 
. to  130 

1  55   to   1  60 

*i*35"to**l'37' 

145  to 

1  70  to  

I  35   to   1  40 

1  25  to   1  35 

145  to  150 

145  to   150 

140  to   150 

140   to   155 

1  75   to  

1  45   to   I  50 

1  25  to   I  43 

147  to   155 

14l5  to  155 

145  to   155 

150   to   160 

78  to       80 

65   to       68 

68  to       70 

80  to      82 

78  to      82 

74   to      75 

83  to      90 

70  to   1  00 

80   to   1  20 

noininal. 

110  to  130 

120  to   150 

100   to  150 

lOQ  to   155 

47   to       50 

44   to       60 

42  to      52 

50  to      53 

48  to      56 

40  to      47 

46   to      55 

38   to       45 

30  to       41 

36   to       43 

30  to      40 

37   to      44 

35  to      43 

33   to      46 

18  00  to  19  00 

17  00   to  18  00 

15  00  to  

1600   to  1800 

1600   to  1700 

1600  to  17  GO 

1600   tol700 

15  00   to  17  00 

10  00  to  16  00 

10  00  to  12  00 

1^00  to  1500 

1200   to  15  00 

ISOO  tol500 

1300   tolSOO 

13  50   to  14  00 

12  00  to  12  50 

H  50  to  12  00 

1200  to  13 00 

1300   to  1300 

1100  to  1800 

16  00   to  10  75 

15  25  to  16  00 

15  50  to  16  00 

1600   to  1635 

1450   tol500 

1275  to  1300 

i4"od'to*-^' 

8|to         9 

75  to         8} 

7}to        8i 

7}  to        8i 

7  to       7J 

7   to        7} 

7ito        8i 

20  to       24 

18  to       22 

20  to       22 

22  to      25 

27  to      30 

28   to      31 

95   to      27 

16  to       18 

13  to       15 

16  to       IB 

18  to      20 

20  to      23 

24  to      27 

20   to      34 

13  to       13 

11   to       12J 

11}  to       11} 

13}  to      14 

13} to      14 

13}  to      14 

n  to      14 
21   to      23 

.12  to       15 

13  to       16 

113  to       15 

19}to      15 

14  to      16} 

12}  to      13 

121  to      14 

17|to      19} 

18  to    aoi 

18  to      20 

17}  to      19} 

16}  to      184 

13}to      MJ 
6} to      12 

14fto      16} 
6}to      12 

6  to      22 

6   to       22 

6  to       22 

7  to      15 

7   to     16 

8  to       35 

8   to       35 

8  to       31 

9  to     31 

9   to      31 

7  to      25 

7   to      25 

8jt«    m 

8ito       10 

9|to       10} 

9Jto      11 

10   to      ll 

9}  to      lOi 
42  to      45 

9} to      lOi 

35  to       43 

36  to       40 

42  to       45 

42  to      45 

40  to      45 

40   to      42 

40  to       43 

40  to       43 

45  to       47 

45  to      47 

45   to      ^ 
38  to      ^ 

45  to      40 

417  to      42 

25   to       27 

25  to       27 

2B  to       30 

28  to      30 

28  to      30 

25   to      27 

30   to       36 

35  to       37 

35  to       rf7 

35   to      37 

35  to      36 

35  to 

32  to     :« 

33  to       35 

33   to       35 

33   to       ^ 

33  to      36 

33  to      35 

30  to      33 

30  to      32 

8  50  toll  00 

7  50   to  10  00 
700  to  8  00 
6  00   to  7  50 

6  75   to  9  00 
5  75  to  7  00 
4  50  to  7  C2J 

675  to  950 
0  50  to   750 
575  to   775 

750  to  875 

6. 'SO   to   900 

7  00  to  8  50 

575   to   700 

6  25   to   8  50 

550  "to" 'c  50* 
3W   to   4  75 

4"95'to  "546 

GOO   to   7  25 

8  00   tX>  5  00 

2  50  to  4  50 

250  to  4  a) 

250   to   450 

325   to 

250  to   400 

Digitized  by  LjOOQ  IC 


120         REPORT   OF  THE   COMMISSIONER   OP  AGRICULTURE. 

MARKET  PRICES  OF  FARM 
TJie  following  quotations  represetit  the  state  of  the  market^ 


Protliict^ 


OmcA  uo — Cgu  tluueil . 

WheatjXo.  1  spring .  bufili , 

Xo.  2  8i)riug 

No.  3  spring 

Rye,  No.  2 

Barley,  No.2 

Corn,  No.  2 

Gate,  No.  2 

Jlay,  timothy ton. 

prairip 

Pork,  mess bbl. 

lieef,  mess 

extra  mess 

Lanl cental. 

Butter,  choice lb. 

fair  to  good 

Cheese,  N.  Y.  factory. . . . 

western  factory.. 
Sogar,  N.  O.  common  to 

choice 

Wool,  tnb^washed 

fleece- washed 

unwashed 

puUed 


JlUItuuo^ 


n  £d  toll 

1  23  to  1 

1  09  to   1 

G8  to 

(15  to 

31  to 

25  to 

15  00  to  17 

9  50  toll 

11.25  toll 

?  50  to  9 

9  50  to  10 

7  00  to  7 

23  to 

18  to 

mto 

11   to 

9ito 
55  to 
45  to 
3:)   to 

48   to 


BAINT  LOUIS. 

IPlonr,     snperflne    win- 
ter  bbl. 

extra,  winter 

choice  winter 

Wheat,  No.  1  red  win- 
ter  bush. 

No.  d  red  winter. 

No.  2  spring 

Rye 

Barley 

Com 

Oata 

Hay ton. 

Pork,  mess bbl. 

Beef,  mess 

Lajd lb. 

Butter,  choice 

prime 

Cheese,  choice  factory  . . . 
Sugar,  New  Orleans  com- 
mon to  choice... 

Cotton,  middling 

Wool,  nnwashedolothing. 
unwashed  combing. 

tub- washed 

fleece-washed 


NEW  OBLEAKS. 


.bbl 


23 

24A 

09i 

69 

66 

I 

CO 
50 
40 
00 
00 
12J 
38 
22 
14i 
13 

Hi 

65 
59 
38 
50 


4  50  to  5  00 

5  25  to  750 
7  75  to  9  25* 


1.87  to  1 

1  80  to  1 

1  25  to  1 

70  to 

70  to 

33  to 

25}  to 

17  00  to  19 

12  00  to  - 

14  00  to  - 

6{to 

25  to 

SO  to 

14|to 


Oito  11 
19  to  19^ 
30  to   41 


50  to   CO 


Plour,  superfine 

extra 

choice 

Com,  white  —  ....bush 

yellow 

Oats 

Hay,  choice ton. 

prime 

Pork,  mess bbl. 

Beef,  Texas  mess 

Northern  and  west- , 

on  mess bbl. 

Fulton  M'rk't,Jbbl. 

Lard lb. 

Butter,  western 

€K)shen .* 

Cheese,  western  factory. . 

New  York  cream. 

Sugar,  common  to  choice 

New  Orleans 

Cotton,  ordinary  to  good 
ordinary 


6  25  to  

6  50  \o  8  50 

9  00  toll  00 

83  to       85 

80  to  

50  to       52 

to45  00 

40  00  to42  00 
13  75  to  14  00 
11  00   to  11  50 


F«lirtlary. 


Mimibp 


.  31  to 
253  to 
12  to  - 
68  to  - 
7S  to 
30ito 
25^  to 

►  00   to  17 
»  50   to  11 

t  00   to  - 
I  50   to   9 

>  50  to  10 
'27ito   7 

21  to 
17  to 
14  to 
12  to 

8Jto 
55  to 
45  to 
33   to 

48  to 


1  26^ 


5  50  to  6  10 

6  25  to   7  35 

7  60  to  10  50 


00  to  2  05 

35  to   1  45 

74  to  78 
50  to  1  10 
31  to  30 
26  to  34 
00  to96  00 

75  to  12  25 
00  to  15  06 

6|to    7 

25  to   28 

20  to  25 
14|to   15 


10  to 
18|to 
33  to 
42  to 
CT  to 
45  to 


194 

38 

"go 

55 


6  85  to  7  25 

7  50  to  9  00 
9  50  toll  25 

75  to  78 

75  to  

55  Xo   

55  00  to  


14  50  to  15  SO 
II  50  to  12  00 


IG  00  to  17  50 
11  50  to  12  00 
8ito  10 
12  to  26 
36  to  37 
14  to  16: 
18  to  


6|to   10 
17  to   18J 


8  to 

15  to 

to 

15  to 

18  to 

54  to 

10  to 


.  59  toll 
.  19  to  1 

.  oejto  1 

64ito 

70  to 

31  to 

25|to 
I  00  to  17 
I  00  to  10 
t  30  to  13 
I  50  to  9 
I  50  to  10 

57ito  7 

25  to 

20  te 

10  to 

13  J  to 

8Jto 
53  to 

43  to 
31  to 

44  to 


April* 


30 

191 

07 

66 

72 

31  i 

2Gi 

00 

50 

35 

00 

00 

60 

29 

24 

17 

15J 

11 
H3 
55 
,t5 

48 


5  25  to  5  CO 
5  75  to  8  50 
8  75  to  10  75 


1  90 

1  90 

1  20 

62 

50 

32 

2G 

15  00 

13  50 

14  00 

7 
27 
20 
15 


to  1 
to  - 
to  1 
to 

to  1 
to 
to 

to  25 
to  14 
to  - 
to 
to 
to 
to 


9  to 
18ito 
2grto 
37  to 
47  to 


C62tto  

G  90  to  8  50 

9  00  toll  25 

65  to   68 

68  to   70 

50  to   52 

29  00  to30  00 

25  00  to26  00 

14  00  to  15  25 

11  50  to  12  50 


SO  toll 
17  to  1 
07  to  1 
64^  to 
75  to 
30Jto 
244  to 

50  to  16 
00  tolO 
60  to  - 
00  to  9 
00  to  10 
00  to  8 

27  to 
23  to 
17  to 
15  to 

84  to 

51  to 
40  to 

28  to 
42  to 


23 

094 
G54 
78 
33 
20 
50 
50 

50 
50 
15 
33 

26 
18 
17 

104 

61 

:o 

4G 


4  a->  to  5  4« 

5  50  to  8  00 
8  50  to  10  50 


82  to  1 

20  to  1 
654  to 

66  to  1 

32  to 

27  to 

00  to22 

00  to  16 

00  to  — 
74  to 

27  to 

20  to 

15  to 


94  to   lOi 
18  to  — 


28  to   38 
40  to   54 


16  00  to  17  00  15  00  tola  50 
12  00  to  12  50  12  25  to 


27 
42 


104 
184 


28 
42 
17 


8  to 

to 

37  to 

15  to 

19  to 


5fito   104 
,  151  to   18 


5  124  to  5  90 

6  25  to  8  25 
8  50  to  10  50 

58  to   60 

58  to   59 

44  to   45 

27  00  to27  50 

25  00  to27  00 

17  25  to  17  50 

11  50  to  12  50 

15  00  to  16  50 

12  25  to  

84  to    91 


to 
40  to 

to 

19  to 


6J  to    9i 
134  to   1'3 


May, 


81 

314 

38j 


234  to  1  25 
15  to  1  15i 
69  to 
714  to 
30|to 
374  to 
00  to  17  00 
00  ton  00 
00  to  18  05 
00  to  9  25 
00  tol0  25 
05  to  9  10 
30  to  % 
25  to  28 
15  to  16 
12  to   14 


8  to 

45  to 

37  to 
27  to 

38  to 


104 
55 
47 

:« 

43 


3  50  to  5  35 
5  75  to  7  50 
8  00  to  9  25 


1  80 

1  25 

68 

90 

374 

31 

12  00 

18  00 

14  00 

7i 

30 

15 


to  

to  

to  

to  1  00 

to  464 

to  33 
to  20  00 
told  50 

to  

to  101 

to  3^ 

to  25 

to  151 


94  to 
184  to 
25  to 
:i5  to 
43  to 
37  to 


in 

184 
30 

50 
47 


5  50  to  

5  75  to   8  25 

8  56  to  10  00 

57  to       59 

•57  to       58 

43  to       44 

27  00  to28  00 

23  00  to  25  00 

18  50  to  19  00 

11  00  to  12  00 

14  00  to  15  00 

12  00  to 
82  to 

—  to 
40  to 

—  to 
18  to 


7  to 
12Jto 


19 

n 

151 
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June. 

July. 

August. 

September. 

October. 

November. 

December. 

(1  35  toll  35| 

11  23  tofl  m 
1  15{to  1  2f 

11  25  to  

fllSitoflSO 

|104)to|106 

noo  to|104 

noe  tofl  10) 

1  30  to  

1  20  to  1  "21 

114  to  117 

93  to  103 

99  to  102 

1071to  10« 

1  19  to  1  80 

1  06  to   1.07 

104ito  

110  to  1104 
68  to     684 

92  to      93) 
57  f  0      62 

95  to     96 

104  to  104) 

68Jto  

67  to       63 

55  to      58 

60   to     61 

69  to      71 

70  to      78 

55  to       60 

70  to       81| 

112  to  117 

128  to  130 

123  to  125 

136  to  138 

3dito       39i 
^to      33i 

33ito       34i 
29  to      30 

26{to      & 

40|to     41 
27ito      281 

34  to      37 
30)to      32 

36  to      36f 
28}to      29| 

44|to      40 
32)to      34 

15  50  ton  50 

13  00  to  15  00 

13  00  tol6  5a 

1000  tol500 

1000  tol500 

1100  to  1500 

1100  tol500 

12  00  to  16  00 

9  00  toll  00 

7  op  toll  00 
15  55  toT5  62| 

800  to  11 00 

800  tol050 

800  to  10.00 

700  tolOOO 

16  15  to  16  20 

14  00   to  14  25 

1575  tol685 

1450  to 

1200  to  1225 

12  87)  to  13-25 

9  00  to  925 

8  75  to  9  00 

879  to  900 

875  to  900 

875  to  O.XK) 

800  to  825 

800  to  825 

10  00  tol0  25 

9  75  to  10  00 

9  75  told  00 
750  to  7  90 

975  tolOOO 

975  tolOO(V 

900  to  925 

tfOO  to  925 

8  50  to 

8  10  to  8  50 

7624to  787) 

750  to  775 
25  to      28 

687)to  700 

687)to  850 

29  to       25 

18  to       21 

19  to       21 

22  to      25 

25  to      30 

26   to      30 

18  to       20 

15  to       16 

16  to       17 

17  to      20 

18  to      22 

19  to      24 

19   to      24 

13|to       134 
11  to      12$ 

11   to       12 

11   to       12 

11^  to      13) 
11    to     12) 

12  to      13 

13  to      13) 

13  to      13) 

9  to       lOi 

9|to      11 

8  to     12 

12  to      13 

IS?  to      13 

7Jto       10 

7|to        9i 

8  to      10 

8  to       9) 

8    to    10) 

7Jto        9) 

71to       9) 

45  to       52 
37  to       4» 

40  to       46 

40  to       48 

40  to     48 

40  to    52 

40  to      52 

40  to      50 

38  to      43 

35  to       42 

35  to     43 

38  to    44 

38  to      43 

36  to      43 

27  to       30 

25   to      26 

25  to      26 

25  to     30 

25  to    32 

24   to      32 

24  to      30 

38  to       44 

38  to       44 

35  to       38 

35  to     38 

35  to    38 

35  to      38 

35  to      38 

3  00  to  4  00 

300  to  495 
500  to  700 

350  to  500 

475  to  575 

425  to  500 

325  to  525 

400  to  525 

5  75  to  7  00 

5  75  to  7  00 

600  to  675 

625  to  750 

550  to  700 

550  to  750 

8  00  to  8  87| 

725  to  900 

725  to  925 

700  to  925 

650  to 

730  to  865 

775  to  900 

1  65  to  1  70 

148  to  -^- 
137  to  1  40 

145  to   160 
133  to   140 

143  to  150 
135  to  140 

160  to  165 

i'Sito*!^* 

'i55'"to*166' 

"i&B'to'lOs' 

1  30  to  

100  to   110 
62  to      80 

106  to  111 
63  to      65 

102  to  105 
74   to      75 

61   to      70 

■lli:'*ti)*'"*55' 

"'ca'to*.!^' 

75  to      85 

65  to       70 

No  market. 

65  to  

93  to  109 

105  to   155 

100  to  150 

90  to  160 

137  to       4d 

41  to      47 
28  to      §k 

3Uto       46} 
29|to       36 

44  to      55) 

40  to      51 

40   to      47 

40  to      51 

32  to       42) 

33  to      37 

35  to      41 

35  to      42 

36   to      38 

12  00  to22  00 

14  00  to21  00 

13  50  to21  00 

1750  tol950 

1200  to2000 

1200  to  17  00 

1400  tol8C0 

16  75  to  17  50 

15  00  tol5  75 

16  75  tol7  00 

1675  to  17 00 

1550  tolOOO 

1350  to  13  75 

1300  to 

14  00  to 

14  00  to  . 

14  00  to  

1400  to 

1400   to r- 

1400  to 

1300  to 

7|to        9 

7  to        8) 

7  to        9i 

7)  to       91 

Bito       91 

7  to       9| 

7|to        8} 

19  to       22 

18  to       20 

22  to      24 

24  to      27 

Sd  to      30 

30  to      32 

28  to      30 

15  to       18 

14  to       16 

16  to       17 

19  to      22 

20  to     25 

18  to      23 

24  to      25 
l^to      14 

15  to       15i 

15  to       15J 

lOito       Hi 

13  to      14 

13  to      14 

13)  to      14) 

8|to      m 
18  to       1^ 

9|to       111 
18}  to       19 

9  to      m 
184  to  — 

9  to     10) 
18  to 

,^S  "^ 

9   to      10) 
13)  to      14 

8)  to      10 
15  to 

27  to       3P 

22  to       28i 

26  to       30 

24  to      27 

32  to       35 

■"35"to'"38' 
50  to      51 

"«'to""35" 
45  to      47 

**'i»'to"*33' 
40  to      47 

45  to       52 

"'35' to  ""47* 

*"42"to"*48' 

'*44"to*"4G* 

.   37  to      45 

35  to      40 

5  00  to  

5  85  to  6  90 

38  to     45 
'575*'to"7  45* 

34   to      40 

5  00  to  5  25 

4  25  to  4  50 

5  00  to  6  75 

500  to 

5^  to  750 

450  to  4  75 

5  50  to  7  75 

"6"25"to*856 

5S5  to  6  75 

8  25  tolOSO 

750  to  950 

7  00  tolOOO 

750  to  975 

775  to  975 

875  to  975 

700  to  950 

57  to       58 

59  to       60 

72  to       73 

68  to      68) 

to      73 

80  to 

78  to 

57  to  

58  to 
40ito       42 

to      75 

50  to      53 

80   to 

51  to      58 

75  to 

45  to       46 

""42"to***43' 

"43 'to" "48' 

55  to      57 

26  00  toS7  00 

25  00  to26  00 

25  00  to  

2700  to2800 

2600  to2700 

2700  to 

2700  to2T50 

21  00  to25  00 

22  00  to24  00 

22  00  to   

8200  to9600 

2350  to2450 

2400  to2500 

2600  to2550 
14  62)'tol500 

17  25  to  17  50 

16  75  to  17  00 

16  874  to  17  00 

1700  to  1850 

1700  to 

1550  tolOOO 

11  00  to*  — .. 

11  00   to 

1100  to  — 

1100  to 

850  to 

1050  to 

1050  to 

14  00  to  15  00 

14  00   to  15  00 

14  00  tol5  00 

1400  tol500 

14  00  tolSOO 

1450  tol500 

1400  tol500 

12  00  to  , 

11  50  to 

10  50  tol0  75 

1025  to 

1075  to 

1050  to 

10  50  to 

9ito       10| 

8|to      10 

8ito       10) 

8|to      11) 

8|to     10) 

8|to      10) 

8)  to       9  J 

26  to      28 

to       23 

to       22 

to      25 

to     28 

to      30 

-to      28 

U5  to       38 

to       32 

to       35 

to      35 

to     38 

• to      40 

to      38 

—  to     yc 

to       17 

to       13 

to      14 

to    m 

to      15) 

to      14 

to      20 

to       17 

to       16 

16  to 

IJ-to     18 

to      17 

to      17 

to        9J 

to         9J 

to       lOJ 

to      10) 

9  to    10| 

to      10) 

6  to        9 

12  to       16 

12ito    .  lOi 

11)  to       17 

12)  to      16) 

163  to     1<^) 

14  to      14) 

12)  to    14) 
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The  following  quotations  reprcaeni  tJie  state  of  the  marlcet, 


Products. 

Jannary. 

Febrcary. 

March. 

April. 

May. 

Xew  Oulkaks— Cont'd. 

Cotton,  low  middling  to 

gpodmiddliu£,lb. 

Tobacco  Jlugs      

eo  mtof0  20i 

rto        9 

9   to         94 

Pi  to       lOj 

36  to      40 

47  to       50 

4  90  to  4  50 

5  50  to  G  00 

6  00  to  C  25 
1  80  to  9  09 
1  80  to  205 

1  30   to   i  45 

2  00  to  2  25 
1  25  to  - — 
125  to  

15  00   to23  00 
19  00   to20  00 
18  00   to  18  50 

to  19  60 

9  00  to  10  00 
9  to       11 
15  to       35 
40  to       60 

18  to      90 

19  to       10 
19  to       20 
95   to      g 
85  to      ^ 

¥i  18ito$0  21 

8  to        Oi 
0  to       10 

19  to     Hi 

35  to  -^ — 
45   to  

4  50  to  5  00 

5  50  to  5  75 

6  00   to  C  95 
1  75   to   9  00 
1  80   to   2  CO 

1  15  to   1  45 

2  00   to  9  15 
1  95  to   1  30 
1  15  to  1  20 

15  00   to.28  50 
18  00   to  20  00 
17  50   to  18  00 
10  00   toll  50 
9  00   to  10  00 

9  to       11 
15  to       35 
40  to       50 

18  to       20 

19  to       IG 
18  to       20 
95   ID      96 
99  W      98 

^iejto$0  20^ 

8  to        9 

9  to       10 
10   to       11 
30  to       35 
40  to      AH 

450  to  

596  to  

to  5  75 

1  50   to   1  90 
1  75  to   1  85 
1  38  to   1  40 
900   to  925 

1  25   to  

1  95  to   

15  00  to23  50 

18  CO  to  19  00 

W  50  to  18  00 

10  00   to  12  00 

9  00   to  10  00 

9ito       11 

15  to       30 

30  to       35 

18  to       20 

19  to       16 
12  to       20 
95  to       28 
25  to       28 

^0  JSitofO  902 

8  to        9 

9  to       10 
10  to       11 
25   to       30 
30   to       35 

4  90   to  4  80 

5  00  to  525 
5  50   to  5  75 
1  50   to   1  87J 
1  75   to   I  65 
1  15   to   1  40 
9  25   to   2  40 
1  25  to   1  30 
1  20   to   1  £5 

14  00   to  22  50 

18  00   to  19  00 

17  50   to  18  00 

10  00  to  12  00 

9  00   to  10  00 

05  to       11 

15   to       20 

SSito       27J 

15   to       18 

12  to       16 

10   to       12 

20  to       25 

20  to      23 

$0  17itof  020 

8  to        9 

9  to        ^ 

10  to      lOj 

20   to  

25  to       26 

5  00  to  

5  25  to  

5  50   to   

1  75   to   1  90 
1  75  to   1  85 

1  15   to   1  40 

2  W   to   935 

1  15   to   

1  mto   1  15 

11  00  to21  00 
19  00   to  19  50 

18  50   to  

10  00   to  19  00 
9  00   to  10  00 
•  l(^to       12$ 
15  to       20 
25  to       30 
15  to       18 
19  to       16 

11  to       14 
18  to      29 
18  to      « 

low  leaf 

medium  leaf 

\7ool  1  LonisianA,  cloan . . . 
liiVe 

SAK  P&ANCIdCO. 

Floxur,  superfine bbl. 

extra 

higher  grades..... 

Whoftt,  ^ate cental. 

Oreeon 

Barley....:.   

Oats 

Corn,  white 

yellow. . .  .* . 

Hay ton. 

Pork,  moss bbl 

prime  mess 

3eef,  mess 

family  mess. hf. bbl. 

Lard lb. 

Batter,  overland 

CaMforhia 

Oreeon 

Cheese 

"WooL  native 

Califomia  

Oregon 

' 
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Jnno. 

July. 

Angnst. 

September. 

October. 

USTovember. 

December. 

1     . 

K)  icjjtoco  lOjj^o  njtoco  10$ 

«0  17ito|0  20 

«017Jtoe019| 
6{to        8} 

*o:p^»«. 

♦014Jto$017 

$015  to  $018 

Ik  trt         D  1        7i  to         9 

Cito        8J 

6  to        6 

6  to       8 

U   t#       10 

9  to       10 

9  to      10 

9  to      10 

9  to       9| 

8|to       9 
9} to      10 

&ito       9 

10   to       11 

lOito       U 

lOito       11 

10|to      11 

10  to      lOi 

O^to      10  J 

28   to   

20  to 

25  to       26 

18  to       20 
26  to       27i 

18  to      22 
25  to      26 

19  to      21 
26  to      27 

19  to      21 
26  to      27 

ao  to  — 

*   iW  to'    24* 

4  no  to  5  25 

400   to  4  50 

4  00  to   4  25 

500  to  525 

575  to  600 

537Jto  <>50 

550  to   5  75 

5  as   to  5  59 

5  00  to  5  25 

4  50  to  5  00 

550  to  000 

0  75  to  7  00 

576   to  600 

600  to 

5  75   to   C  00 

5  50   to  

5  25  to  5  50 

600  to  625 

700  to   725 

050  to   075 
215  to  235 

625   to   7  00 

1  fc5  to   1  90 

1  65  to   1  75 

1  65   to   1  80 

a05  to  225 

205   to  225 

2-15  to  235 

1  85  to   1  90 

1  65   to   1  70 

1  65  to   1  75 

205  to  225 

205   to  225 

205   to   230 

215  to   235 

1  25   to   1  50 

1  10   to  1  30 

1  10   to   1  30 

140   to   165 

145  to   165 

135  to   165 

145   to   165 

1  35   to  2  10 

1  75  to   1  90 

1  65   to   1  70 

165   to   190 

165   to   190 

140   to   105 

160  to   lfe5 

1  25  to   1  30 

1  25   to   1  80 

1  30   to   

160   to   165 

160   to   165 

125   to   135 

155   to   100 

1  35  to  1  30 

1  25  to  1  30 

1  25  to   1  »7i 

100   to   165 

160  to   165 

125   to   130 

155   to    100 

10  00  to21  00 

12  00  to  15  00 

12  00  to  15  51) 

1300  lb  1600 

1500  to  16  00 

to  17  60 

1500   to2000 

18  00   to  18  50 

18  00   to  18  50 

18  00  to  18  50 

1800  {D1850 

1800  tol890 

1800   to  IS 50 

1800   to  18  50 

17  00   to  17  50 

17  00  to  17  50 

17  00   to  17  50 

1600   tol750 

1600  tol750 

10  00   to  17  00 

IGOO   to 

10  00   to  12  00 

10  00  to  12  00 

11  60   to  

1000  to  1050 
doo  tolOOO 

10  00   to  10  SO 

idOO   tollOO 

000   tolOOO 

9  00  to  10  00 

9  00  to  10  00 

9  00  to  10  00 

900   to  1000 

900   to  1000 

doo  tolOOO 

lOJto       12 

lOA  to       12 

10) to       12 

lOJto      12 

91  to      12 

10  to      12 

9Jto      11 

15  to       18 

15" to       18 

15   to       26 

20   to      25 

20  to      25 

20   to      25 

15  to      25 

25  to       32* 

25  to       30 

25   to       30 

30   to      45 

30   to      50 

30  to      35 

30   to      60 

15   to       18 

15  to       18 

15   to       18 

15  to      20 

15   to      20 

15   to      20 

15   to      20 

12  to       14 

12  to       15 

13  to       15 

10  to      15 

13   to      15 

14  to      10 

14   to      16 

la  to       15 

12ito       15 

13   to       16 

13   to      15 

13  to      15 

13  to      14 

14   to      16 

18  to       SI3 

18  to       24 

18   to       25 

18  to      25 

18   to      24 

16   to      20 

16  to      SO 

18  to      82 

18  to       24 

18   to       25 

24   to      25 

24  to      23 

to      20 

18  to      SO 
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AIARKET  PRICES 

The  following  quotations  repi'esent  the  state  of  the  markets, 


Prodacts. 


NEW  YORK. 

Cattle,  ex.  to  choice,  cental. 

good  to  pmiDO 

commou  to  fair 

Cborokoe  and  Toxan . 

inilch-cows head. 

calves cental. 

Sheep,  adult 

Iambs 

Swine : 


?13  75 
13  00 
10  00 


BOSTON. 

Cattle,  ex.  to  choice,  cental. 

first  qnality 

saoonu  quality 

working  oxen. .  .pair. 

miloh-cows,  with 
calves head. 

veal-calves 

Sheep,  spring-lambs 

adolt 

Swine • cental. 


4  G2i 


7  ST, 

650 

4  75 

100  00 

40  00 


PniLADELPHIA. 

Cattle,  ex.  to  choice. .  cental . 

common  to  good 

Sheep 

Hogs,  con-fed 


BALTIHOBS. 

Cattle,  best  beeves. .  cental . 

firstquality 

medinm,    or    good 

fair  qnality 

ordinary,  t^in 
steers,    oxen,    or 

cows 

extreme  range 

average  of  the 

market 

Sheep,  adolt ,.. 

Swine 


CmCIKNATI. 

Cattle,  prime  to  ex.  ship- 
ping grades. .  cental . 
prime  to  extra 
batchers'  stock... 

medinm 

inferior 

Sheep,  prime  to  extra 

common  to  good 

Swine 


CHICAGO. 

Cattle,  extra  graded  steers, 
av'gl,4S0lDS.  and 
upward...  cental, 

choice  beeves,  fine, 
fat,  well  formed, 
3  to  5  year  old 
steers.  1,250  to 
MOO^lbs 

good  beeves,  Well 
faltencKl,  finely 
formed  steers, 
1,100  to  1.300  lbs.. 

medium  grades, 
steers  in  fair 
flesh,l,100  to  1,250 
lbs -..., 


FEBUUABr. 


114  50 
13  50 
11  50 


45  00 
9  50 
4  75 


4  87i 


8  25 

7  00 

6  00 

250  00 

85  00 


0  75 

*5'o6 


7  00 
500 
5  00 
5  75 


G  00 
500 


400 


262 

3  03 

487 

4  50 
550 


535 

♦  05 

3  50 

2  50 

4  50 

3  50 
3  65 


6  15 


5  75 


500 


4  50 


113  50 
12  00 
10  00 


90  00 
10  00 

^25 


5  37| 


725 

G  00 

4  75 

100  00 

40  00 


7  75 


9  00 

6  75 

7  00 


7  12 
6  00 


500 


4  00 
7  12 


700 
6  00 


6  00 

525 

4  00 

3  00 

5  00 

4  00 
4  00 


G30 


6  00 


5  50 


I 


^14  00 
13  50 
11  25 


45  00 
8  00 
4  75 


8  00 

7  00 

5  50 

"250  90 

85  00 


6  75 
*5"25 


7  00 
4  50 
4  50 
6  50 


625 
500 


4  00 


2  75 
2  75 

525 
4  75 
C  25 


500 

425 

3  25 
250 

4  50 
300 
425 


6  15 


5  75 


i25 


4  75  '    4  50 


113  50 
12  00 
11  00 


80  00 
11  00 
800 


550 


7  00 

625 

425 

100  00 

35  00 


800 


825 
6  SO 
8  QO 


750 
6  25 


500 


4  00 
750 


800 
6  75 


550 

500 
4  00 
300 
525 
400 
4  75 


635 


600 


5  C5 


500 


40  00 
800 
5  25 


5  75 


8  00 

650 

525 

250  00 

85  00 


6  50 
"5*56" 


7  50 
4  00 
500 
7  75 


6  50 
5  50 


4  75 


300 
300 

550 
5  00 
7« 


500 

425 

3  25 

2  75 

4  50 

3  00 

4  75 


6  10 


»60 


525 


i 


fl4  50 
13  00 
11  75 


#13  00 
13  00 
11  00 


80  00 
11  50 

8  00 


8  50 
'5*75 


7  87J 
4  75 

8  00 


7  50 
650 


550 


4  75 
7  50 


750 

7  87J 


550 

500 
400 
3  00 
550 
400 
525 


635 


590 


5  40 


«14  00 
13  50 
13  00 


40  00 
800 
6  25 


7  00 
6  00 

4  50 
100  00 

35  00 

5  00 

6  00 
3  50 
6  00 


8*00 
6  87| 
500 
9  25 


6  35 
5  75 


500 


4  00 

4  00 

5  75 
4  5D 
7  75 


500 
435 


6  73 


8  00 
6  50 

5  50 
350  00 

85  00 

15  00 

8  00 

8  00 

6  ^ 


8  25 


225 
6  00 
325 
460 


630 


5  30 


J 


85  00 
11  00 
8  75 


825 
950 


7  62 
6  25 


500 
7  62 


8  00 
8  75 


5  75 
5  40 


2  75 

\^ 

590 


665 


6  15 


5  65 


913  50 
12  00 
11  00 
10  50 
30  00 
500 
550 
&25 
600 


950 

8  00 

6  00 

100  00 

35  00 
4  00 
700 
3  50 
625 


7  25 
500 
450 
750 


625 
5  50 


$13  00 

12  S5 

11  75 

11  00 

75  00 

800 

6  50 

900 

6  31i 


11  00 
9  00 

7  50 
275  00 

87  00 
13  to 

8  50 
7  00 
650 


825 
700 
800 


;oo 


500 

625 
4  50 
7  25 


550 


425 
350 


500 
400 
4  75 


590 


550 


5  10 
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7  25 
625 


5  50 


725 


7  50 
7  75 


6  00 


5  75 
4  50 


^  75 
500 
550 


6  15 


570 


535 


500 
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AUOUBT. 


DECEMBER. 


^ 


i 


i 


i 


urss 

10  00 

600 
550 
10  00 
700 


113  50 

13  75 
11  75 
10  50 
8^00 
10  00 

6  GiA 

14  00 

7  35 


»12  95 

11  50 

9  50 

8  50 

35  00 

4  00 

4  50 
8  00 

5  35 


$13  00 
13  00 
11  25 
10  50 
70  00 

10  00 
5  50 

11  00 


700 

637 

5S5 

IMOO 

95  00 
300 

too 

30Q 
600 


7  75 
6  62 
600 

275  00 

90  00 
ID  00 
13  00 

8  00' 
eS5 


40O 
500 

800 


<13 
537 


50O 


450 
450 

600 
450 
750 


500 

550 
350 
«50 
450 
350 
475 


8  00 


6J» 
825 


7  13 
6  13 


5  37 


500 
7  12 


G  50 
7  35 


5  73 

575 
500 
300 
6.50 

4  50 

5  35 


7  00 

6  00 

5  50 

100  00 

85  00 
3  00 

9  00 
3.00 
5  75 


5  35 
450 
450 
725 


5  73 
525 


4  50 


400 
400 


5  80      6  10       5  85 


590 


525 


480 


550 
450 
650 


500 

4  75 
3  50 

in 

3  50 

4  40 


725 

C  75 

6  00 

275  00 

90  00 
10  00 
10  00 
6  50 
6  00 


7T5 
5  50 
5  50 

7  50 


7  00 
5  75 


5  25 


450 
700 


550 
7  50 


575 

500 
450 
3  25 


112  25 

11  25 

10  25 

7  50 

25  00 

500 

4  00 

550 

500 


6  50 
5  02 

5  00 
100  00 

35  00 
4  00 

6  50 
3  00 
6  00 


625 
4  50 
4  50 
7  50 


5  50 
450 


400 


3  50 
350 


112  50 

13  00 

11  00 

950 

05  00 

8  50 

6  25 

8  50 

525 


570 


560 


540       525 

5  15  '    480 


480 


6  10 


5  75 


>35 


5  15 


a?i 


112  50 


7  25 
6  25 
5  50 
5  00 


75  00 
12tX) 
8  50 
600 


7  75 
550 
5  75 
7  75 


687i 
5  50 

4  50 


5  12 
4  50 
725 


4  75 

425 
37S 
225 
400 
300 
4Q0 


580 


540 


500 


4  GO 


950 
650 
30  00 
18  22 
450 
525 
4  87i 


600 

525 

4  75 

100  00 

35  00 
400 
6  00 
3  00 
6  00 


500 
350 
450 
7  75 


537 
4  37 


3  87 


112  75 
12  25 


400 
6  87) 


600 
r62i 


500 

4  75 
4  25 
350 


500 


6  10 


565 


125 


490 


7  12J 

5  75 

5  00 

250  00 

80  00 
13  00 
7  5Q 
5  50 


325 
325 

475 
3  00 
650 


4  75 
3  75 
225 
425 

3  00 

4  50 


580 


540 


4  80 


4  50 


10  00 
65  00 
10^0 
6  50 
8  00 
5  37  J 


|U  00 
10  75 
7  50 
30  00 
5  00 
4  75 
7  00 
G  00 


112  50 
13  00 
1125 
10  00 
80  00 
10  00 
6  25 
8  75 


725 
4  50 
600 


6  50 
5  37 


437 


387 
6  50 


600 

5  00 
4  50 

100  00 

35  00 

4  00 

6  00 
225 

5  50 


5  50 
4  00 
4  00 

7  25 


5  00 
4  50 


3  50 


300 
300 


7  00 

5  75 

500 

225  00 

80  00 
15  00 
7  00 
5  00 
5  75 


7  50 
5  00 
5  75 


5  75 
7  37i 


5  00 
4  00 
325 


600 


5  70 


520 


4  75 


4  63 

8  00 
6  75 


375 

3  75 
225 
425 
2  75 

4  00 


5  75 


525 


4  00 


425 


6  00 
5  00 


350 
6  00 


550 
7  37J 


$12  00 

10  50 

10  00 

6  75 

45  00 

poo 

4  00 

5  50 
4  75 


600 

500 

4  00 

100  00 

35  00 
4  00 
4  50 

4  50 

5  00 


5  00 

3  50 

4  00 
650 


-4  87 
4  00 


3  12 


2  50 
2  50 

425 
2  00 

550 


$12  50 
11  75 
10  50 
9  25 
85  00 
10  00 

6  00 

7  50 
500 


450 
3  25 
350 


6  00 


5  60 


500 


4  50 


400 
3  75 
150 
8  50 
3  50 
390 


560 


525 


4  50 


'S  00 


$12  00 
11  00 
900 
700 
40  00 
500 
3  50 
7  00 
5  00 


$12  75 
11  75 
10  50 
10  00 
80  00 
10  00 
G37i 


7  25 

590 

450 

250  00 

100  00 

12  00 

650 

4  87i 

550 


roo 

4  50 
6  00 

G  62^ 


6  12 

4  87 


4  00 


3  13 
G  12 


6  50 
6  50 


650 

5  00 

4  00 

100  00 

35  00 
4  00 

4  50 
2  00 

5  00 


525 
4  00 
4  50 
6  75 


5  00 
4  00 


300 


300 
2  00 

4  12 
450 

5  50 


4  75 
800 
2  00 
4  GO 
325 
4  10 


5  80 


5  50 


;  00 


5  25 


7  12i 

600 

4  75 

250  00 

SI5  00 
12  00 
600 
550 
525 


725 
5  00 
5  00 
7  00 


6  25 
5  00 


4  00 


3  00 
6  00 


3  75 
300 
2  25 
350 


4  40 


5  40 


*  /  5 


4  21 


550 
6  25 


5  00 
3  50 

3  75 

4  50 


4  95 


550 


5  CO 


4  GO 
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MARKET  PRICES 
8 fate  of  ill 6  mcrkifts, 


Product*. 


I 

B 
2 


Chicago— ContiDucd. 

CatUo— Contmu6<l. 

8took-catt1o,do- 
centl.v  flcjsbed,  700 
tol.ddOlbtf.ceutal. 

Toxans 

Shoep,  gowl  to  choice 

common  to  fair 

STTiuo,  good  to  choice 

Ijoor  to  fair 


^  00 


8AIXT  LOUIS. 

Cattle,  choice  native  steers, 
av'c  trom  1,300  to 

1,600  Ibe cental. 

prime  2d  claas,  av- 
eraging from  1,050 

tol,4001b« 

good  3d  claaa,  aver- 
aging fi-om  1,050 

to  1,300  lbs 

Inferior  natives 

Toxana  and  Chero- 

kees,  aU  grades... 

milcbrcows  witli 

calvea bead. 

veal-calves,  couunon 

to  choice 

Sheep cental 

Swlno,  good  toeztra 

common  to  fair 

Horses,  driv'g-animals  h'd 
dranght  animals. .. 
Mule^  14  to  15  bands  high. . 
15i  bands  and  up- 
ward  


h'BW  0BLB▲^'8. 

Cattle,  Texan  beeves    Ist 

quali^ head 

Sdquali^ 

western  beeves. 

net cental 

milch-cows  — head 

calves 

Sheep,  l5t  quality 

3dqnaUty 

Swine cental. 


325 


3  55 


5  50 


FEDHUABY. 


I 

I 


$1  00 

4  50 

5  25 


3  90 


13  00 

3  50 

4  75 
3  50 


0  00 


4  50       500 


4  00 

1  50 

1  50 

25  00 

G  00 
4  60 
3  55 
330 


4  50 
4  00 

4  50 

50  00 

10  00 


3  70 
3  50 


35  00 
SO  00 


50  00 
7  00 
500 
3Qid 
550 


45  00 
S8  00 


100  00 
10  00 
600 
4  05 
600 


3  85 


5  SO 


4  50 


4  00 

2  50 

1  50 
25  00 

500 

3  00 

4  10 
3  85 


35  00 
20  00 

10  00 
SO  00 
8  00 
500 
300 
550 


I 

a 


e4oo 

4  50 

5  75 
4  50 

4  25 


|3  25 

2  50 
4  75 

3  75 

485 


fl  CO 


>  00 


4  50 

4  00 


4  50 
50  00 

10  00 

5  25 
4  25 
4  05 


5  75 


4  75 


3  75 
1  75 


25  00 

000 
300 
4  70 
4S5 

100  00 


W25 

03  40  1 

4  50 

300 

5  50 

500 

4  50 

425 

500 

5  60 

4  SO 

525 

025 


525 


4  25 

4  50 

4  T5 

50  00 

10  00 
525 
500 
4  60 
200  00 


.  50  00  175  00 

.'  85  00  150  00 


45  00 
38  00 

13  50 
100  00 

12.00 
7  00 
4  05 
65& 


150  00 


35  00 
20  00 

10  00 
50  00 
8  00 
500 
300 
550 


200  03  150  00 


i 


94  40 
5  00 
C  00 

4  75 

5  70 
5  50 


6  00  '  6  25 


i 


5  00 


4  00 

1  75 

1  75 

30  QO 

0  00 
300 
4  65 
4  CO 
100  00 
50  00 
85  00 


5  50 


4  50 
4  50 

4:50 

50  00 

10  00 

6  00 

550 

4  80 

200  00 

175  00 

140  00 


45  00 
23  00 

19  50 
100  00 

12  00 
7  00 
4  05 
650 


35  00 
20  00 

11  00 
50  00 
8  00 
5  00 
3  00 
700 


200  00  125  00 


S3  ?5 

4  GO 

5  75 

4  75 

5  45 
5  20 


6  00 

5  50 

4  50 
200 

2  00 

25  00 

6  00 
350 

5  20 
4  05 

dOOO 
40  00 
65  00 


45  00 
28  00 

13  00 
100  00 

IS  00 
7  00 
4  05 
750 


35  00 
20  00 

10  00 
35  00 

8  00 
5  00 
3  00 

e  00 


I 


$4  90  j 

5  SO 

6  50  , 
5  50 
5  50 
5  40  i 


650 

600 

500 

550 

60  00 

10  00 

6  75 

535 

5  10 

200  00 

175  00 

130  00 

175  00 


45  00 

28  00 

12  50 

100  00 

13  00 

GOO 

4  05 

7  00 
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as  iimrhj  as  praciicdblCf  at  the  beginning  of  each  month. 


JUSK. 

JULY. 

AUGD6T. 

SBPTEMBEB.          OCTOBEO. 

NOVEMBER. 

DECEitBEE. 

■       i 

i 

1 

k 

1 

J 

i 

i 

i 

i 

1 

i 

i 

I 

«3  75 

$4  00 

13  50 

$4  50 

83  00 

14  25 

12  75 

$100 

12  75 

♦3  85 

$2  50 

|3  65 

18  35 

13  00 

400 

5  25 

225 

4  75 

200 

4  50 

200 

450 

1  75 

4  75 

1  60 

4  75 

1  60 

4  50 

550 

4  25 

4  50 

4  25 

5  00 



450 

4  75 

3  50 

400 

350 

400 

4  00 

3  00 

4  00 

3  00 

4  00 

300 

325 

2  75 

325 

2  75 

3  2.5 

4  60 

495 

4  50 

4  65 

4  55 

4  90 

450 

4  85 

4  55 

3  90 

4  00 

4  20 

4  35 

4  75 

425 

4  45 

4  30 

450 

425 

450 

4  00 

350 

3  70 

400 

4  15 

5  75 

600 

550 

5  75 

585 

5  75 

585 

5  75 

585 

550 

500 

5  50 

4  75 

500 

535 

5  75 

4  75 

5  00 

4  75 

525 

475 

525 

4  75 

500 

450 

500 

485 

450 

450 

500 

4  00 

4  50 

4  00 

4  50 

400 

450 

3  75 

400 

3  76 

4  35 

335 

3  33| 

950 

4  70 

200 

450 

250 

450 

1  50 

40O 

175 

400 

1  50 

450 

1  35 

3  25* 

'  350 

500 

1  50 

450 

1  50 

485 

1  50 

350 

150 

3  75 

1  25 

400 

1  50 

3  75 

SS  00 

60  00 

10  00 
850 

85  00 

800 
fiSO 

50  00 

IC  00 
4S5 

600 

6  00 
4  95 

700 

300 

930 

3  50 

890 

4  18^ 

300 

363^ 

1  75 

485 

4  65 

460 
4  45 

420 
3  90 

425 
4  15 

480 
4  00 

\n 

"4  6o' 

450 
4  10 

400 

48? 

4  10 
400 

4  85 

435 

3  TO 

405 

%^ 

J95  00 

100  00 

225  00 

US  00 

825  00 

00  00 

825  00 

85  00 

885  00 

73  00 

160  00 

liaooo 

40  00 

175  00 

40  00 

230  00 
185  00 

40  00 

8^00 

40  00 
76  00 

800  00 

85  00 

175  00 

40  00 

800  00 

85  00 

135  00 

85  00 

135  00 

90  00 

90  00 

185  00 

185  00 

65  00 

UOOO 

65  00 

183  00 

190  00 

^00 

120  00 

200  00 

180  00 

235  00 

180  00 

225  00 

120  00 

225  00 

uooo 

175  00 

125  00 

285  00 

35  00 

45  00 

35  00 

45  00 

35  00 

46  00 

35  00 

45  00 

35  00 

45  00 

35  00 

45  00 

35  00 

40  00 

20  00 

SdOO 

80  00 

28  00 

20  00 

28  00 

20  00 

23  00 

80  00 

23  00 

20  00 

88  00 

80  00 

28  00 

10  00 

12  50 

10  00 

18  00 

10  00 

15  00 

10  00 

15  00 

10  00 

12  50 

10  00 

13    50 

10  00 

18  50 

35  00 

100  06 

35  00 

100  00 

35  00 

LOO  00 

35  00 

lOOOO 

36  00 

100  00 

35  00 

100  00 

350) 

100  00 

800 

IS  00 

7  00 

10  00 

700 

10  00 

700 

10  00 

7  00 

10  00 

7  00 

10  00 

700 

10  00 

SOO 

600 

400 

5  00 

4  00 

5  00 

600 

700 

400 

500 

400 

5  00 

400 

500 

800 

40f 

300 

405 

300 

410 

400 

500 

800 

400 

800 

400 

300 

4  00 

600 

7  00 

600 

700 

600 

700 

608 

700 

600 

700 

600 

7  00 

500 

550 
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LIVE.STO0K*MAEKIii:3. 

NEW  TOBK. 

TLe  livo-stock  market  of  New  York  during  1873  exhibited  an  increased 
offering  of  all  classes  of  farm-animals  exjcept  milch-cows,  bat  the  quality 
was  below  average  and  the  market  frequently  glutted  with  inferior 
stock.  Improvements  in  the  arrangements  for  handling  animals  have 
been  made,  and  others  are  in  progress  or  contemplateid.  A  general 
feeling  in  favor  of  the  union  of  t^ie  different  stock-yards  has  been  ex- 
pressed, but  there  are  too  many  interests  opposed  to  this  needed  reform, 

TJie  receipts  of  all  classes  of  farm-animals  during  the  last  six  years 
were  as  follows : 


i^iimals. 


1666. 


1669. 


1870. 


1871, 


1872. 


1873. 


Beeves 

Cows 

Calves 

Sheep 

Hogs 


293,101 

5,382 

82,0^ 

1,400.623 

976,51:1 


325,761 

4.836 

93,9H4 

1, 479. 563 

901,908 


356,026 

5,050 

116.457 

1,463,878 

^689,625 


360..  934 
4,646 

121,937 
1,331,975 
1,334,492 


425,875 
5,080 

115. 130 
1,179, 518 
1,922,727 


442,744 

4,701 

-    116.015 

1,206,715 

1,958..389 


Cattle. — The  receipts  of  beeves  show  an  increase  over  1872  of  17,469. 
They  are  credited  to  the  following  States:  Illinois,  23^,460;  Texas, 
72,806  5  Kentucky,  38,512;  Ohio  35,384;  Missouri,  25,098;  New  York, 
32,914;  Indiana,  11,664;  Iowa,  4,170;  Kansas,  2,792;  Virginia,  2,535; 
Canada,  1,191;  Michigan,  1,163;  Colorado,  488f  Pennsylvania,  278; 
New  Jersey,  118;  Tennessee,  108;  Maryland,  60. 

Illinois,  which  gets  credit  for  nearly  all  the  native  cattle  shipped  from 
Chicago,  shows  a  decline  fix)ni  the  figures  of  1872,  as  also  do  Indiana, 
Virginia,  Michigan,  Pennsylvania,  New  Jersey,  and  Tennessee.  All  the 
other  States  increased  their  supply.  Texas,  to  which  is  credited  all  the 
long-homed  breed  from  the  Southwest,  increased  her  number  20  per  cent. 
Other  Western  States  and  Territories  show  still  higher  rates  of  increase. 
Kansas  and  Colorado  are  looming  up  into  great  prominence  as  sources 
of  supply. '  Connecticut  and  Delaware  disappear  from  the  list  and  Mary- 
land re-appears. 

The  supply  of  milch-cows  decreased  388.  An  inspection  of  the  above 
table  will  show  a  biennial  oscillation  in  the  number  of  cows  annnually 
marketed  in  New  York ;  the  last  year  showed  the  regular  decline.  Veal- 
calves  increased  885,  presenting  a  similar  alternation  in  the  yesurs  under 
review. 

The  average  prices  per  pound  of  beeves  at  the  close  of  the  first  week 
in  each  month  of  1873  were  as  follows :  January,  11  cents ;  February, 
11;  March,  10 J;  April,  11  J;  May,  11  J;  June,  11;  July,  11;  August, 
10| ;  September,  10| ;  October,  11 ;  November,  9| ;  December,  lOJ. 

Clattle  products, — The  receipts  and  shipments  of  cattle  products  for 
the  last  three  years  embrace  the  following : 


Cattle-producte. 

1871. 

1872. 

1873. 

Keceipts. 

Shlpmonts. 

Eeoeipta. 

Shipments. 

Beoelpts. 

Shipments. 

Beef barrela. 

Boe€ tierces. 

164,603 

45,277" 

80,402 

7;  500, 347 

*""70,*ai5,"88i" 

58,505 

36.054 

^9,085 

4, 814, 497 

39,468 

41,455 

57,364 

3,586,103 

Batter ponnda. 

Botter packages . 

Cheese ponnds . 

Cheese packages . 

709,473 
'*i,"467,'S3' 

680,688 

"i,*7i4,'2io* 

951,933 

07. 10^  348 

88,660^349 

3,039,289 

-^r*-.- . ^ 

' 

9 
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Sheep. — The  sheep  received  during  1873  were  27,202  in  excess  of  the 
receipts  of  1872.  During  the  greater  part  of  the  year  the  weak  and  dull 
wool-market  caused  sheep  to  be  offered  for  sale  in  large  numbers,  but 
with  very  little  reference  to  the  demands  of  the  meat-market.  Hence 
low  prices  and  slow  sales  ^ere  the  general  features  of  the  trade.  The 
prices  of  prime  sheep  ranged  from  5 J  cents  per  pound  in  November  to 
8  cents  in  the  middle  of  January ;  prime  lambs  were  at  their  maximum, 
17  cents,  at  the  close  of  April,  and  at  their  minimum,  6f  cents,  at  the 
end  of  November. 

iStrtne.— The  receipts  of  live  hogs  increased  35,662  over  1872.  The  hog- 
trade  is  mostly  confined  to  dressed  hogs  by  slaughterers,  who  receive 
their  supplies  direct  from  western  wholesale  markets.  Prices  ranged 
higher  than  during  1872,  but  the  fluctuations  were  frequent  and  consid- 
erj4.ble.  The  business  was  moderately  remunerative.  The  character  of 
the  receipts  indicated  a  scarcity  of  fat  hogs  in  the  country,  and  fore- 
sliadowed  a  decline  of  receipts  during  the  first  quarter  of  1874.  Live  hogs 
were  at  their  lowest  point,  4  cents  per  pound,  in  November:  they 
attained  their  maximum,  6^  cents,  at  the  close  of  April;  dressed  hogs 
ranged  from  of  in  January  to  8  cents  at  the  close  of  April, 


BOSTON. 

Cattle-j^roducts. — The  receipts  and  shipments  of  barreled  beef,  butter 
and  cheese  during  the  last  tliree  ye^rs  were  as  follows: 


Cattle-products. 


HECEIPTS. 

Beef,  mess barrels..   97,441 

Batter I)Ackages..  442, 3ic.' 

Cheese casks..        oS4 

Cheese boxes..  202,487 

Cheese tons,.        131 


1871.         1872.        1873. 


SHITMEXTa. 

Beef,  foreign barrels.. 

Beef,  coastwise * j do.    . . 

Cheese,  foreign boxes. . 

Cheese,  foreign casks. . 

Cheese,  coastwise boxes . . 

Butter packages.. 


8.114 
1,354 

8,719 

G8 

1.C39 

8,594 


24,951 

461,917 

383 

187, 484 
129 


7,932 

904 

4,726 


1,922 
6,457 


31,080 

474,067 

264 

158,094 

72 


9,466 

678 

17,867 

2 

968 

4,334 


Prices  of  mess  beef  and  extra  during  the  past  eleven  years  have  ranged 
as  follows:  1863,  $11  to  $16;  1864,  $14  to  $20;  1865,  $10  to  $26;  1866, 
$16  to  $24.50;  1867,  $15  to  $27;  1868,  $15.50  to  $25;  1869, $10  to  $18: 
1870,  $12  to  19;  1871,  $10  to  $18;  1872.  $10  to  $14;  1873,  $14  to  $20. 

Prices  of  butter  and  cheese  during  tlie  last  eleven  years  have  range<l 
as  follows : 


Years. 

Butter  per  pound. 

Cheese  per  pound. 

Good  and  choioe. 

Common. 

18C3 

f  0  16  to  eo  32 
29  to    55 
28  to    55 

34  to    00 
23  to    45 

35  to    55 
35  to    50 
27  to    45 
22  to    43 
20  to    37 
2G  to    40 

$0  12  to  $0  25 

24  to   50 
15  to   50 
17  to   45 
10  to   35 

25  t4>   40 
20  to   40 
20  to   35 
13  to   25 
12  to   25 

10  06  to  $0  16 
11  to   24 
6  to   23 
6  to   23 

1864 

1865 

1866 

1867 

5  to   21 

1868 

4  to   20 

1869 

6  to   24 

1870 

6  to   18J 
6  to   16 

1871 

1872 

r.  *n.        on 

1873 

15  to   25  '      5  t«   17 

oa 
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Hog-products. — The  receipts  and  shipments  of  hog-products  for  the 
last  three  years  were  as  follows : 


Hog-products. 


BECEIPT8. 

Pork barrels 

Bacon boxes 

Hams casks. 

Hams barrels. 

T^-ard tierces. 

'  Lard kegs . 

BHiriliiKTS. 

Bacon,  forei':^! boxes  ? 

I*ork,  forcicu barrcl8  > 

Pork,  coastwiso do 

Lard,  foreign tierces 

I ATtl,  coastwiso do — 

Lard,  foreign kegs  and  pails 

Lard,  coastwiso do , 


74/210 

7.411 
40. 7(10 
%  S14 


The  range  of  prices  of  prime  pork,  mess  pork,  and  lard  during  the 
past  eleven  years  Tvas  as  follows : 


Tears. 


Prime  pork. 

iless  pork. 

Lard. 

Per  barrel. 

Per  barrel. 

Per  pound. 

^U  50  to  «1G  50 

$13  00  to  123  GO 

$0  10  to  $0  13| 

10  00  to  40  00 

21  00  to  45  00 

13i  to   25J 

20  00  to  39  50 

24  00  to  44  00 

18  to       30 

18  00  to  31  00 

22  00  to  35  00 

13  to   S3 

17  00  to  21  00 

21  00  to  25  50 

13  to   15 

18  50  to  26  00 

23  00  to  31  50 

13  ;  to   21 

24  00  to  28  00 

31  00  to  34  50 

18i  to   Sl| 

IC  00  to  26  00 

20  00  to  23  00 

12  to   19 

n  00  to  19  00 

13  50  to  -23  50 

9  to   14 

11  23  to  13  00 

13  75  to  17  00 

?  to   10 

11  50  to  15  50 

14  00  to  18  50 

8  to    9i 

1863 
18G4 
1FC5 
SPr.6 
1807 
leCB 
18C9 
1870 
1871 
1S72 
1873 


Sheep-products. — The  range  of  prices  of  wool  during  1873  was  as  fol. 
lows :  Ohio  and  Pennsylvania  XX  and  Picklock,  45  cents  to  70  cents 
per  pound;  medium  and  X,.45  to  685  Michigan,  43J  to  68;  other  west- 
em,  40  to  65.  The  receipts  of  domestic  wool  for  ten  years  were  as  fol- 
lows: 1864, 157,263  bales;  1865, 180,750 bales;  1866,177,346 bales;  1867, 
196,431  bales;  1868,  236,970  bales;  1869,  216,320  bales;  1870,  185,015 
bales ;  1871, 204,697  bales ;  1872, 157,741  bales ;  1873, 221,159  bales.  The 
receipts  of  foreign  wools  during  1873  were  45,912  bales  against  88,157 
in  1872  and  56,772  in  1871.  The  stock  on  hand  at  the  close  of  1873  was 
7,882,600  pounds  agaiust  3,662,000  pounds  in  1872  and  7,165,000  pounds 
iul87J. 

PHILADELPHIA. 

The  receipts  of  fiarm-animals  at  Philadelphia  during  the  last  twenty- 
four  years  were  as  follows : 


Digitized  by  VjOOQIC 


REPORT   OF   THE   STATISTICIAN. 


131 


Years. 


1830, 
1851 
1852 
1853 
1854. 
1855, 
1856. 
1857, 
1858. 
1859, 
1860. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870 
1871. 
1872. 
ItfTJ. 


Beeves. 


68,71:0 
69,100 
71,200 
71.900 
73,30:i 
5.\  2:^0 
6I,97H 
64,100 
81,990 
87, 555 
99,  845 
82,385 
87,520 
103, 150 
99,850 
96,4.'iO 
100,500 
90,150 
90,400 
99,486 
117,903 
125, 3.33 
134,  850 
165,860 


Cow  8. 


15, 120 
15,400 

14.  420 
16, 300 

15,  530 

1 1,  r>30 

12,  990 
14,700 
17, 125 
11, 153 
10, 673 

4.217 
4.650 
6, 905 
7,920 
6,540 
10.830 
11, 464 
9,314 
8.085 
8,Ki5 
11,150 
12,302 
18,406 


Swiue.      Sheep. 


1(E,1KM) 

U'  700 

1  ■  m 

:    100 

tm 

■  ■      WX) 

li''    '50 

700 

1'      <K)0 

i    ;    >26 

::-..'K;4 

1  ''v  179 

:  1.  .KK) 

! .  .    J70 

ElM    100 

WO 

--•.  .>0O 

175, 500 

191,900 

170,200 

18<>,500 

199,610 

210, 276 

344,300 

82, 500 

s;j,ooo 

80,200 
72,300 
61,000 
135,500 
240,700 
342, 000 
277,000 
272, 160 
324,564 
260,020 
229,300 
275,100 
295,000 
306,000 
512,000 
308,500 
417,800 
536,500 
682,900 
790,200 
749, 500 
753,750 


CINCINNATI. 

Cattle, — The  annual  receipts  and  shipments  of  cattle  for  the  last  ten 
commercial  years,  each  closing  August  31,  are  reported  by  the  Chamber 
of  Commerce  as  follows: 


Tears. 

Ecceipts. 

Sliipments.' 

1 

Tears. 

Keceipts. 

ShipmenU. 

1864 1 

39,152 
54.424 
79,503 
91,406 
87,459 

14,903 
19.070 
31,300 
43,079 
43,315 

1869 

107, 813 
107, 167 
125,771 
169,855 
149,629 

40,185 

18<J5        

1870 

54,661 

1866 

1871 

53,278 

1867 

1872 

76,866 

1668 

1673 

53,385 

The  reduction  from  the  high  figures  of  1873  is  mostly  in  the  receipts 
and  shipments  of  Texas  cattle.  The  quality  of  the  marketed  animals 
generally  was  below  the  previous  year.  This  was  the  result  of  the  long 
and  cold  winter,  and  the  consequent  scarcity  of  foocl  for  stock.  Tho 
range  of  prices  was  also  greatly  narrowed.  Extra  butchers'  steers  sold 
at  $5.25  per  cental  in  September,  1872.  Prices  rose  to  a  maximum  in 
May,  1873,  but  gradually  fell  to  $4.87^  in  December,  the  average  being 
$4.09.  The  prices  of  this  grade  on  the  first  Tuesday  of  each  month  for 
six  years  were  as  follows : 


MontliA. 


September 
October... 
November. 
December. 
January... 
Fobniaiy. 

March 

April 

May 

Juno 

July 

August . . . 


1872-'73. 

1671-'72. 

1870-'71. 

1869-'70. 

$5  25 

^50 

$6  25 

$5  75 

4  75 

4  00 

525 

5  25 

4  37 

350 

4  75 

4  50 

4  87. 

3  75 

4  75 

4  75 

5  12 

4  50 

525 

5  50 

5  12 

500 

525 

600 

4  87 

4  75 

535 

560 

5  12 

5  50 

5  75 

6  50 

550 

5  60 

5  50 

7  00 

5  37 

550 

4  50 

700 

5  12 

5  00 

425 

6  50 

4  87$ 

525 

350 

625 

1868-T.3.    1507- G8. 
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The  annual  average  prices  of  prime  beef-cattle  for  ten  years  past 
were  as  follows:  1863-'64,  $5.74;  1864-'65,  $7.45;  1865-'66,  $7.55: 
1866-'67,  $7.27^5  1867-'68,  $7.27;  1868-'60,  $5.62*;  1860-'70,  $5.85; 
187a-'71,  $5.55;  1871-'72,  $4.73 J;  i872-'73,  $4.99. 

The  comparative  prices  of  all  grades  of  beef-cattle  at  the  close  of  the 
last  three  years  were  as  follows: 


Extra  sliippiDg I)er  cental  gross. 

Extra  but«licra do 

Fair do 

Coinmou do 


1870-'71. 


^  75to§4  50 
3  50  to  4  25 
3  00  to  3  25 

2  25to  2  50 


187l-'T2. 


15  50to|G  00 
4  75t'j  5  25 
3  OOto  3  50 
2  50  to  3  CO 


1872-*73. 


|5  OOto  

4  50to#4  75 
3  25to  3  75 
2  OOto  2  50 


irOTE. — Nearly  all  the  cattle  quoted  as  "common"  wore  Tcxans. 

Cattle-producfs. — The  better  grades  of  butter  ruled  higher  than  during 
1871-'72.  Choice  Central  Ohio  rose  from  18  cents  perpound  in  Septem- 
ber to  36 J  cents  in  April,  but  declined  to  16  cents  in  June,  and  closed  at 
21  cents  in  August.  At  the  commencement  of  the  warm  season  there 
was  a  great  destitution  of  butter,  resulting  from  a  protracted  winter. 
The  annual  average  prices  for  ten  years  were  as  follows :  1863-'64,  29 
cents;  1864-'65,  35  cents;  1865-'66,  36J  cents;  1866-'67,  26J  cents; 
1867-'68,  36J  cents;  1868-'69,  32J  cents;  1869-'70,  28J  cents;  1870^71, 
241  cents ;  1871-'72,  20|  cents;  1872-73,  23]-  cents. 

Oheese. — ^The  cheese  business  shows  a  considerable  enlargement  dur- 
ing the  last  conunercial  year.  The  receipts  were  207,847  boxes,  an  in- 
crease of  20,207,  and  the  shipments  145,360  boxes,  an  increase  of  17,100. 
The  improvement  in  quality  becomes  more  noticeable  as  the  factory  sys- 
tem supersedes  the  dairy  in  the  cheese-producing  districts.  Though  the 
volume  of  business  is  increasing,  it  is  also  shifting  its  localities  of  dis- 
tribution. Large  districts  once  supplied  by  Cincmnati  now  draw  from 
other  points.  Grocers  and  jobbers  show  a  disposition  to  deal  directly 
with  the  manufacturers  rather  than  with  commission  merchants.  Prices 
were  steady  during  the  last  year,  ranging  from  11  to  16 J  cents,  accord- 
ing to  quality,  the  ruling  figures  being  between  14  and  15J.  The  an- 
nual average  prices  for  these  years  were  as  follows :  1870-71, 132  cents; 
1871-72, 14i  cents;  1872-73, 14 J  cents. 

Sheep. — The  receipts  and  shipments  of  sheep  for  the  last  ten  years 
wcFe  as  follows : 


Tears. 

Koceipts. 

Shipments. 

Years. 

Koceipts. 

Sliipmcnta. 

1864                         

Number. 
35,223 
47, 023 
73.229 
91,987 
73.097 

Number. 

4,077 

5,815 

13,177 

24, 052 

19,809 

1869 

Number. 
117. 548 
90.205 
134. 892 
187.522 
131,633 

Number. 
31. 353 

1PC5    .              

1870 

35.581 

1866 

1871 

51,109 

1867            

1872 

08,541 

1868 

1873 

02,755 

The  supply  of  sheep  was  smaller  than  in  1872,  but  the  quality  showed 
little  if  any  variation.  The  better  grades  were  generally  shipped 
through.  Prices  ruled  somewhat  above  the  previous  year,  reaching 
$4.76J  per  cental  gross  against  $4.41  J.  The  extreme  range  was  between 
$3.75  and  $6.25. 
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8heej)product8, — Wool :  The  receipts  and  shipments  of  wool  for  ten 
years  were  as  follows : 


Years. 

Receipts. 

Shipments. 

Years. 

KeceipU. 

SliipmonU. 

1864 

BaUt. 
14,005 
11,014 
17,099 
15,490 
11,851 

Bales. 
12,913 
12,953 
15, 670 
13,995 
12,461 

1869 

Baleg. 
13,827 
11,971 
10, 728 
ll,0e2 
9,213 

Bales. 
15,053 

1885 

1870 

15,655 

loce 

1871 

19,432 

186?::::::::::::::::::::::: 

1872 

12,177 

1868 

1873 

10,657 

NoTK.— Since  1855  tbo  bales  for  shipment  have  been  rednced  to  an  average  of  100  pounds  each. 

A  large  increase  in  combing- wools  is  noticeable  during  several  years 
past,  derived  mostly  from  Kentucky  and  Indiana.  The  supplies  of 
pulled  wool  have  considerably  fallen  off.  Wool-manufacture  is  very 
limited  in  this  city,  consequently  the  receipts  are  mostly  sent  eastward. 

Hogs. — The  whole  number  of  hogs  packed  during  the  packing-season, 
from  November  1, 1873,  to  March  1, 1874,  was  581,253,  a  decrease  of  45,052 
from  the  previous  year.  The  average  gross  weight  per  head  was  280.75, 
a  decrease  of  24.14  pounds.  The  hogs  packed  during  the  last  season,  if 
reduced  to  the  average  weight  of  the  previous  year,  would  number  but 
535,235.  The  average  yield  of  lard  per  head  was  39.7  pounds,  a  decrease 
of  5.97  pounds.  The  average  cost  of  hogs  slaughtered,  per  cental,  was 
$4.58,  an  increase  of  05  cents.  The  summer  packing  of  1873  was  88,395 
against  94,260  the  previous  year,  a  decrease  of  5,865.  The  average  gross 
weight  was  247.94  pounds^  a  loss  of  5.97  pounds.  The  average  yield  of 
Jard  per  head  was  34.99  pounds,  a  loss  of  7.54  pounds  as  compared 
with  the  previous  summer  packing.  The  average  cost  per  cental  was 
f4.89i. 

From  the  winter  packing  of  1873-^74  resulted  27,204  barrels  of  mess 
pork,  a  loss  of  5,797 ;  941  barrels  of  prime  mess,  a  gain  of  463 ;  75  bar- 
rels of  clear  pork,  a  loss  of  95;  2,534  barrels  of  rump  pork,  a  loss  of  40 ; 
70,861  tierces  of  lard,  a  loss  of  15,553 ;  514  barrels  of  lard,  a  gain  of  143 ; 
8,487  kegs  of  lard,  a  loss  of  5,805.  An  increase  of  summer  packing  and 
a  steady  growth  of  pork-packing  in  the  eastern  cities  is  noted  among 
circumstances  affecting  the  live-stock  trade  of  Cincinnati. 

CHICAGO. 

Horses. — The  receipts  and  shipments  of  horses  in  1873  were  as  follows 


Months. 


January . 
February 
Karch.... 
April..... 

Miy 

Jone 

Jnly 


Heceipta. 

Shipmenta. 

627 

467 

2,135 

1,978 

4,253 

3,909 

2,913 

2,801 

2,666 

2,663 

2,737 

2,276 

1,104 

984 

Mouths. 


Aup^nst... 
September 
October.... 
November. 
December. 

Total. 


Receipts. 


1,073 

1,340 

779 

422 

240 


20,289 


Shipments. 


1,002 

1,SJ54 

COD 

370 

Iii-7 


18,540 


The  aggregate  value  of  the  horses  received  during  1873  is  estimated 
at  $2,028,902.  The  total  value  of  live-stx>ck  receipts  is  estimated  at 
$91,321,162. 
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Cattle. — The  monthly  receipts  and  shipments  of  beef-cattle  at  the 
Union  Stock-Yards  during  the  last  three  calendar  years  were  as  follows : 


^foUlllM      ' 

1871.                    ;                    1372. 

1 

l5<73. 

ilccoipts. 

Sliipiucntfl. 

Keceipto. 

SbipuioitU. 

Keceipts. 

Sbipmeiits. 

Jauuary 

30.708 
43,299 
44.752 
48,144 
59,217 
53.564 
50,041 
50.583 
53,175 
37,981 
42.781 
29.805 

16,C39 
28,782 
39,57V 
43,522 
49,455 
44,637 
39,754 
36,007 
38.538 
22,759 
20,378 
21,393 

44,990 
41,087 
53,170 
58,393 
71,700 
63.449 
58, 439 
C4.463 
06,744 
04,957 
55,884 
40,799 

33.047 
36,146 
43, 705 
52, 474 
67,039 
52.335 
41,928 
47, 211 
43,179 
3.t,388 
-  :«,46H 
26,105 

50,520 
45. 019 
63,836 
84,249 
81, 602 
85,380 
73,207 
67, 731 
65,394 
03,845 
37,713 
42,933 

30,5C4 
35, 509 

f^rnary  , 

March.. 

56,477 

April 

08,531 

May 

b0.261 

Jxm^ 

63,818 

July 

54.505 

August 

49.726 

Sepiember 

44,301 

October 

34,162 

23,351 

December 

27,970 

Total 

543,050 

401,927 

084,075 

510,025 

761,428 

574, 131 

The  above  figures  show  an  increase  in  the  receipts,  during  1873,  of 
77,353,  and  in  the  'shipments  of  64,156.  Neither  the  actual  increase 
nor  the  rate  of  increase  was  so  large  as  the  previous  year. 

The  gross  value  of  the  cattle  received  at  the  yards  during  the  year  is 
estimated  at  $35,264,260  against  $41,000,000  in  1872.  Of  cattleprod- 
ucts,  the  receipts  of  barreled  beef  amounted  to  7,219  barrels  against 
14,512  in  1872 ;  the  shipments  were  41,011  barrels  against  39,911.  Of 
\>utter,  the  receipts  were  21,059,075  pounds  against  14,574,777 ;  ship- 
ments, 10,848,760  pounds  against  11,497,837.  Of  hides,  the  receipts 
were  34,193,372  pounds  against  32,387,995 ;  the  shipments  31,839,810 
I)ounds  against  28,959,292.  Of  tallow,  the*  receipts  were  7,481,601 
pounds  against  6,403,842;  shipments,  10,985,830  pounds  against 
5,745,849. 

Slieep. — The  monthly  receipts  and  shipments  of  sheep  at  the  TJnion 
Stock-Yards  during  the  last  three  years  were  as  follows : 


1871. 


Months. 


i  Kcccipta. 


January — 
February  - . 

Marcb 

April 

ilay 

Jimc 

July 

Anji^niit 

September . 

October 

Koveinber . 
December . . 


'J  otal . 


Shipmeuts. 


35,111 

17, 576 

43,608 

25.512 

42,213 

29,321 

23.379 

13,084 

23,337 

8,577 

22.667 

0.496 

18,022 

5,214 

24,471 

6,917 

27.732 

7.264 

18,632 

4,397 

19, 144 

3,697 

15,737 

7.029 

315,053  135,068 


1872. 


Beccipta. 


42,060 
41,803 
38,170 
i:4, 771 
16.389 
13,770 
13. 819 
18,777 
22,452 
48,230 
24,343 
25,552 


310, 211 


Sbipiuouts. 


23,235 
25. 348 
29,495 
17.328 
5, 945 
3.493 
2,471 
3,937 
5,022 
7,340 
7,417 
13,370 


145, 016 


Keceipta.     Skipmout^. 


30, 7.-)  I 
37, 729 
31,001  ' 
75, 570 
21,030 
20. 262 
17,697 
18.921 
16,794 
27,871 
18.500 
17,042  , 


20,7S7 

24,728 

23.020 

12, 798 

8,653 

5.506 

784 

1, 152 

1.975 

5.472 

4,566 

5,794 


291,734 


115,235 


There  is  a  marked  decline  in  both  receipts  and  shipments.  The  total 
value  of  the  animals  received  is  estimated  at  $875,000  against  $950,000 
in  1872.  Of  sheep-products  the  receipts  of  wool  amount^  to  33,991,870 
pounds  af;ainst  28,180,509  pounds  in  1872;  shipments,  31,746,955  pounds 
against  27,710,08§  pounds  the  previous  year. 
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The  monthly  receipts  and  shipments  of  swine  for  the  last  three  years 
were  as  follows: 


Months. 


Jmnnxry 

FebrHiury . . 

March 

April 

May 

June 

July 

Angnst 

September . 

October 

Kovcmbcr.. 
December . . 


leTl. 


Receipta. 


300,097 
139,342 
97,058 
7l,C32 
137, 521 
197,499 
165,831 
118,975 
164, 749 
1C1.2I2 
301766 
4q|(b31 


Total 2,380,0«» 


ShipmeutB. 


26.530 
47, 724 
75, 387 
03,980 
111,524 
100,513 
134. 391 
98,187 
125,561 
131, 370 
113.043 
07.490 


1,102,286 


1673. 


TCcceipls. 


361.935 
2fit?,23C 
170, 7t^5 
109, 149 
205,259 
254,714 
212,030 
219. 400 
214, 728 
229.304 
373,963 
513, 114 


3,252,023 


Shipment*^. '   Keccipts.   '  SUipinents. 


7{i,337 
104,66s 
144,209 
145,151 
196, 451 
206,940 
172.934 
19P,  077 
180.010 
175.241 
132,381 

95, 195 


561,245 
3Tf ,  700 
271.  G^ 
292,  903 
261,361 
245,  8C0 
244, 550 
234, 145 
230,512 
B-25,71C 
610,301 
005,771 


1,835,594  i  4,337,750 


05,237 
163, 140 
W-il.  194 
225,715 
217,914 
189,586 
201,682 
11*  e,  776 
101.241 
196,569 
156, 926 
146,577 


2, 197, 557 


These  figures  show  the  enormous  increase  of  1,085,127  in  the  receipts, 
and  351,903  in  the  shipments.  The  aggregate  value  of  the  receipts  of 
1873  is  estimated  at  $53,153,000,  against  $33,500,000  in  1872.  Of  hog- 
products  the  receipts  of  barreled  pork  amounted  to  40,059  barrels  against 
121,023  in  1872;  shipments,  200,253  barrels  against  208,604  the  previous 
year.  Of  lard  the  receipts  were  21,838,832  pounds  against  19.911,797; 
shipments,  91,999,705  pounds  against  80,040,788.  Of  dressed  hogs  the 
number  received  was  222,457  against  235,905;  shipments,  190,429 
against  145,701.  Of  the  live  hogs  received  during  1873  the  receipts  of 
January  averaged  3  pounds  heavier  than  those  of  the  previous  January; 
February  showed  an  average  increase  of  6  pounds;  June  of  2 J  pounds; 
August  of  2|  pounds.  The  remaining  months  indicated  a  decrease,  viz: 
March,  CJ  pounds ;  April,  12 J  pounds;  May,  6  pounds;  July,  2 J  pounds; 
September,  lOJ  pounds ;  October,  llj  pounds ;  November,  4|  pounds. 

The  Chicago  Commercial  Bulletin  gives  the  following  items  from  the 
last  two  packing  seasons  in  that  city : 


Hogs  and ho<;product8. 


1872-'73.        187a-'74. 


lire  hoga .• cwt. 

Preeseahogs do.. 


1, 365, 364 
59, 715 


TotAl. 


1,425,079 


1,461,084 
58,940 

"iTSwioii 


Average  weight  per  head iraands. 

Ayerage  yield  of  lard do 

Clear  porK barrcla. 

Mesa  pork do 

M.  O.  pork do.... 

Family  pork do.... 

Prime  pork do... 

Extra  prime  pork do 

Rnmppork do 


236.25 
44  03 
2,873 

68,337 

780 


8,720 

1,790 

4-JG 


21 C.  47 
37.44 
1,840 
170,307 
1,054 
2,852 
14,554 
4,514 
fcOO 


The  receipts  and  shipments  of  hog-products  during  the  last  two  so;i- 
sons  were  as  follows : 


noff-prodncts. 


Pork IxuTcls . 

Cut  inoatH pounds 

Lard do . . , 


1872-'73. 


Keceipta. 


5, 582 
10, 787, 560 
8,334,625 


SUipmeata. 


124,  G40 
ICO,  557,  414 
54, 261, 962 


1873-'74. 


Kcceints. 


35, 907 
3^,  400. 752 
12,873,112 


.Sliipmcnta 


92,132 
178,  707,  0^2 
36. 430, 118 


gitizedbyLjQQgte 


136         REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 
The  total  inovement,  iii  poiiuds,  was  as  follows : 


TCATS. 

Received. 

Shipped'. 

1873-'74 

58, 273, 2C4 
29,234.585 

233.563,600 

1873-'73 - - 

238,  747  376 

: 

Tncreiwe 

29,234,G7U 

Decrease i 

5, 183, 776 

SAINT  LOUIS. 

Cattle. — ^The  cattle-tra^e  of  Saint  Louis  exhibits  a  large  increase. 
The  receipts  of  the  past  nine  years  were  as  follows:  18C5,  94,307;  1866, 
103,250:  1867;  74,746-,  1868, 115,352;  1869, 124^65;  1870,201,422;  1871, 
199,527;  1872,  263,404;  1873,  280,773.  # 

The  highest  and  lowest  prices  per  cental  of  all  giadcs,  for  each  month 
of  the  last  three  years,  were  as  follows: 


Months. 


Jannary... 
Pebruary., 

March 

April 

May 

Jane 

July 

Augnst 

September 
October... 
November. 
December. 


Cattle-prodtwts — Butter. — ^The  total  receipts  of  butter  in  1873  were 
64,607  packages,  against  51,259  in  1872.  The  prices  of  prime  to  choice 
ranged  from  14  to  40  cents  per  pound.  The  minimum  was  in  June 
and  the  maximum  in  April. 

Cheese. — ^The  cheese-trade  exhibits  a  hea\^'  decline,  the  receipts  being 
58,790  boxes  against  84,345  in  1872.  The  prices  of  Ohio  factory  ranged 
between  11  cents  and  16  cents  per  pound,  the  maximum  being  in  Janu- 
ary and  the  minimum  in  July.  Young  America  ranged  from  18  cents 
to  21  cents  per  pound,  the  maximum  being  in  March  and  April  and  the 
minimum  in  December. 

Sheep. — ^The  receipts  of  sheep  for  the  last  nine  years  were  as  follows: 
1865,  52,133;  1866,  64,047;  1867,  62,974;  1868,  79,315;  1869,  96,326; 
1870,94,477;  1871,118,899;  1872,115,904;  1873,86,370. 

The  prices  per  cental  at  the  beginning  of  each  month  were  as  follows : 
January,  $3  to  $5;  February,  $2.75  to  $5.50;  March,  $2.50  to  $5.60; 
April,  $2.60  to  $5.75;  May,  $2.75  to  $6.50;  June,  $2.25  to  $6.50; 
July,  $1.75  to  $5;  August,  $2.25  to  $5 ;  September,  $2  to  $3.75;  October, 
$1.60  to  $2.75;  November,.  $2  to  $3.75;  December,  $2  to  $4. 

Sheep-products — Wool.  The  wool- trade  in  the  beginning  of  the  year 
^was  quite  hopeful  and  the  receipts  promised  to  surpass  those  of  1872, 
but  a  steady  and  permanent  decline  in  prices  discouraged  transactions. 
The  receipts  in  1870  were  2,700,000  pounds,  and  in  1871,  4,700^000 
pounds ;  the  receipts  of  1872  were  about  equal  to  those  of  the  previous 
year;  the  receipts  of  1873,  however,  did  not  exceed  3,300,000  pounds. 
This  decline  is  attributed  to  the  retention  in  first  hands  of  about  a  million 
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aud  a  half  pounds  of  the  stock  usually  marketed  at  Saint  Louis  awaiting 
better  prices.  The  price  of  unwashed  wool  reached  its  maximum  in 
February,  32  to  42  cents  per  pound,  and  gradually  fell  to  ils  minimum 
in  November,  21  to  32  cents  per  pound;  tub- washed  ranged  from  35  in 
June  to  60  in  January ;  fleece-washed,  from  32  in  November  to  58  in 
January.  The  policy  of  the  Saint  Louis  dealers  is  to  encourage  the 
marketing  of  unwashed  wool. 

Hogs, — The  annual  receipts  of  hogs  for  nine  years  were  as  follows: 
1865,  99,663 ;  1866,  217,622;  1867,  293,341 ;  1868,  301,569;  1869, 344,848; 
1870,310^850;  1871,633,370;  1872,759,076;  1873,982,463. 

The  prices  ranged  at  the  beginning  of  each  month  of  1873  as  follows: 
January,  §3.25  to  $3.90;  February,  $3.40  to  $4.25;  March,  $4.40  to  $5; 
April,  $4.40  to  $5.40;  May,  $4.80  to  $5.50;  June,  $4  to  $4.50;  July, 
$4  to  $4.50;  August,  $4  to  $4.35;  September,  $4  to  $4.50;  October, 
$3.50  to  $4.25;  Novemb^,  $3.25  to  $4;  December,  $3.70  to  $4.90. 

Hog-prodncts. — The  receipts  of  salt  pork  in  1873  amounted  to  57,512 
barrels,  7,993  casks  and  tierces,  and  1,588,916  separate  pieces,  against 
60,113  barrels,  8,341  casks  and  tierces,  and  1,327^181  pieces  in  1872.  Of 
bacon  the  receipts  of  1873  embraced  10,411  tierces,  5,978  packages, 
and  110,412  pieces,  against  7,774  tierces,  5,716  packages,  and  104,623 
pieces  in  1872.  Of  lard  the  receipts  of  1873  embrace  22,948  tierces, 
0,110  barrels,  and  11,714  packages,  against  26,174  tierces,  8,017  barrels, 
and  16,123  packages. 

The  prices  of  "standard^  pork  were  quoted  at  $11.75  to  $12  per 
barrel  January  4,  1873.  They  reached  tlie  maximum,  $17  to  $17.50,  in 
the  last  week  of  May.  The  last  week  in  December  the  quotations  had 
fallen  to  $14  to  $15.    "Irregular''  ranged  a  few  cents  below. 

The  prices  of  lard  ranged  from  6J  cents  to  lOJ,  the  maximum  being 
in  May  and  the  minimum  in  November. 

Shoulder-bacon  ranged  from  5  cents  per  pound  in  January  to  OJ 
cents  in  August  and  September;  clear  ribs  from  6  cents  per  pound  in 
November  to  lOJ  cents  in  September;  clear  sides  from  6J  cents  in 
November  to  11  cents  in  August.  Of  dry  salt  meats,  shoulders  were  as 
low  as  32  cents  per  pound  in  January,  but  rose  to  8 J  cents  in  August ; 
clear  ribs  varied  from  5|  cents  in  November  to  10  cents  in  August; 
clear  sides  from  5.^  cents  in  JaiAiary  to  9f  cents  in  August. 

POBK-PACKING  IN  THE  WEST. 

The  record  kept  by  the  Cincinnati  Price-Current  shows  the  number 
of  hogs  packed  in  the  West  during  the  last  twenty-four  packing  seasons, 
as  follows:  1849-'50,  1,652,220;  1850-'51, 1,332,867;  1851-'52, 1,182,846; 
1852-'53,  2,201,110;  1853-'54,  2,534,770;  1854-'55,  2,124,404;  1855-'56, 
2,489,502;  1856-'57, 1,818,486 ;  1857-'58,  2,210,778  ;  1858-'59,  2,465,552 ; 
1859-?60,  2,350,822;  1860-'61,  2,155,702;  1861-'62,  2,893,666;  1862-'63, 
4,069,520;  1863-'64,  3,261,105 ;  1864-'65, 2,422,779 ;  1865-'66, 1,785,955; 
1866-'67,  2,490,791;  1867-'68,  2,781,084;  1868-'69,  2,499,873;  1869-'70, 
2,635,312;  1870-71,3,695,251;  1871-'72,  4,831,558 ;  1872-73,5,410,314; 
1873-74,  5,466,200. 

The  aggregate  of  1873-74  shows  an  increase  of  55,886  over  that  of 
the  previous  season.  To  this  aggregate  should  be  added  55,000  hogs 
cut  at  points  not  previously  reported. 

The  average  weiglit  per  head  of  hogs  packed  in  1873-74  was  214.97 
pounds,  a  decrease  from  the  previous  season  of  17.40  pounds,  or  7  J  per 
cent.  The  aggregate  weight  shows  a  loss  of  82,392,312  pounds,  equal 
to  354,483  hogs  of  the  standard  of  1872-73.    The  average  jield  of  lard 
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per  head  was  35.02  pounds,  a  loss  of  5.0G  poiiuds  or  12g  per  cent.  This 
decrease  is  attributed  largely  to  the  increased  price  of  hogs,  which 
affects  tho  quantity  yielded  by  the  leaf  and  trimmings.  The  average 
cost  of  hogs  per  cental,  net,  was  $5.43.15  against  $4.05.8  the  pre\ious 
season,  an  increase  of  1C.6  per  cent. 

The  number  of  hogs  packed  during  tho  season  exceeded  tho  largest 
estimates  hazarded  during  the  progress  of  the  season.  The  indications 
of  declining  numbers  caused  a  reaction  in  prices,  which  induced  many 
farmers  to  send  to  market  hogs  which  would  otherwise  have  been 
reserved  for  spring  or  summer  packing.  The  advance  in  the  price  of 
corn  also  contributed  to  swell  the  number  of  hogs  sent  to  the  winter 
packing.  There  is  a  steady  westward  gravitation  of  the  pork-packing 
industry.  In  Kentucky  the  raising  of  hogs  appears  to  be  partially 
superseded  by  other  branches  of  production,  as  the  number  packed  in 
that  State  was  only  257,259,  against  332,456  the  previous  year.  Ten- 
nessee, Missouri,  and  Minnesota  also  show  a  decUne,  while  Indiana, 
Illinois,  Iowa,  Ohio,  Wisconsin^  Minnesota,  I^Tebraska,  Kansas,  and 
Michigan  show  a  greater  or  less  increment. 

The  following  table  shows  tho  number  packed  duiing  the  last  two 
seasons : 


Statos. 


Ohio 

ImliaTin... 
lllinoLs  ... 

Iowa 

Missouri.. 
Kansas..-. 
Wisconsin 
Minnesota 


1872,73. 

! 

1873-'74. 

885,827 

906,804 

(J10,9CG 

715, 703 

1,834.011 

1, 887, 328 

335, 417 

36.0,  «78 

894,334 

740,366 

40, 885 

64,037 

3-24, 072 

333, 514 

24, 550 

32,700 

Stat4?s. 


1872-'73.        1873-'74. 


Nebraska 

Kentucky 

Tennessee 

Michigan 

Miscellaneous* 

Total I    5,410,314 

i 


20,110 

29,  OSS 

332,450 

257.251* 

39,300 

26,577 

49,306 

71,540 

28,450 

26,000 

5,466,200 


♦Including  Pittsburgh,  Ta.,  Atlanta,  Ga.,  and  for  small  points  in  West  Tirginia. 

The  average  net  weight  per  head  and  the  average  net  yield  of  lard 
per  head  in  these  States  during  the  last  two  packing  seasons  were  as 
foHows : 


states. 

Average  net  weight. 

Average  yield  of  lard. 

1872-'73. 

1873-'74. 

1872-'73. 

1873-74. 

Ohio ^ 

Indiana ,.--,,..  r  r  r .. . .  -  - , 

Pounds. 
242.51 
230.25 
239.21 
229.55 
214.12 
244. 18 
230.45 
2-27.27 
240. 71 
225.84 
207. 11 
237.94 
237.94 

Pounds. 
233.49 
207.22 
219. 02 
204.67 
207.01 
220.04 
210.89 
229.36 
214.65 
213.87 
200.42 
234.02 
207. 94 

Pounds. 
43.85 
33.83 
4^21 
37.44 
36.03 

:n.50 
39.  ru, 
39.  :w 

39. 70 
39.78 
31.21 
38,95 
38.95 

Pounds. 
39.04 
29  66 

Illinois 

37  23 

Iowa 

33.88 

Missouri 

33  86 

Kansas 

35.83 

Wisconsin 

30  50 

Minnesota. 

30.41 

Nebrajska 

34.50 

Kentucky 

20  CO 

Tennessee 

34.  IG 

Michigan 

38.26 

MiJ^coHanf  ons 

31.03 

General  average 

232.43 

214.97 

40.08 

35.02 

From  the  above  it  will  be  seen  that  only  one  State  shows  an  increased 
average  weight  per  head.  Minnesota  enlarged  her  average  by  2.09 
pounds.  The  other  States  show  declining  averages,  as  follows :  Michi- 
gan, 3.92  pounds;  Tennessee,  G.Gl);  Missouri,  7.11;  Ohio,  9.02;  Ken- 
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tacky,  11.97;  Illinois,  20.19;  Indiana,  23.03;  Kansas,  23.54;  Iowa, 
24.88;  Wisconsin,  29.56;  miscellaneous,  30;  Nebraska,  32.06.  This 
general  reduction  of  averages  may  be  attributed  to  a  cause  already  cited, 
the  marketing  of  imperfectly  fattened  hogs  under  the  double  pressufre 
of  higher  prices  and  the  monetary  crisis. 

In  the  average  yield  i>er  head  of  lard  the  only  increase,  2.05  pounds, 
is  shov/n  by  Tennessee.  The  smallest  decrease,  .69  pounds,  was  in  Michi- 
gan. Next  in  order  were  Kansas,  1.67 ;  Missouri,  2.17 ;  Minnesota,  2.95; 
Iowa,  3.56 ;  Indiana,  4.23 ;  Ohio,  4.81 ;  Nebraska,  5.11 ;  Illinois,  5.98 ; 
miscellaneous,  7.92  ;  Wisconsin,  9.05  ;  Kentucky,  10.12. 

The  average  cost  of  hogs  per  cental  during  the  last  two  packing  sea- 
sous  was  as  follows: 


Str.Ws. 


Ohio 

IndiftTia... 
Illinois-... 

Iowa 

MlBsourl.. 

KauBxis 

Wisconsin, 
Minnesota 


i872-";a. 

1873-.";  4. 

1 

$4  82. 59 
4  43.90 
4  67.1 
4  31. 29 
4  63.3 
4  01.1 
4  72.  4B 
4  tl 

STi  57. 24 
5  2;».  03 
5  43. 25  1 
5  19.  (KJ  1 
5  3C.  G3  ' 

4  77.  r^s 

5  72. 16  1 

5  C8.  52  ''1 

States. 


^'(sbraska 

Kentucky 

Tenncsseo 

Michigan 

Miscellaueous 

General  average 


ie79-'73. 


$3  70 

4  &ri 

5  13.5 
4  94.2 
4  94.2 


4  65.  8 


1873-'74. 


14  64. 17 
5  54.45 
5  72.2:1 
5  54.30 
5  88.10 


5  4a  15 


The  number  of  hogs  packed  at  six  principal  points  compared  vrith  all 
the  others,  during  the  last  two  pac'iing  seasons,  is  as  follows: 


Chicago 

Cincinnati 

Saint  Lonin.. 
Indianapolis. 
JdilwanKee. . . 
LoniaviUo 


Packing  points. 


Other  points 

Total 

Percentage  of  the  six  cities  to  the  whole. 


1872-'73. 


1, 425, 079 
626,305 
538,000 
196,317 
303,500 
302,246 


3, 391, 447 
2,018,867 


5,410,314 


62.68 


1673-'74. 


1,520,904 
581,253 
403,793 
295,766 
294, 054 
326.947 


3, 381, 837 
2,084.363 


5,466,200 


6t87 


Increase  of  numbers  at  interior  points 65, 496 

Decrease  at  tbo  six  principal  jwiuta 9, 610 

Xct  increase  of  tlic  whole 55, 886 

Theonlyoneoftheslx  principal  points  that  shows  an  increase  is  Chicago. 
The  aggregate  net  weight  and  yield  of  lard  per  head  during  the  last 
two  seasons  were  as  follows : 


Packing  seasons.  j  :Net -weight. 

ie73-'73 pounds.  J  1,257,519.2:33 

lbT^:}-'74 do.....  1,175,126,971 

Decrease do '       62,392,312 


Lard. 


210, 84.5. 3^-. 
191, 444, 035 


25, 401, 350 


Summer  jyacking. — An  increase  of  summer  i^acldng  is  noted  at  several 
points,  especially  at  Cincinnati.  The  following  are  the  approximate 
numhers  of  hogs  slaughtered  at  various  points  in  the  West:  Ohio, 
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21G,67C;  Indiana,  284,868;  Illinois,  274,500;  Iowa,  88,183;  Kansas, 
2.500;  Michigan,  13,500;  Minnesota,  3,000;  Missouri,  149,155;  Wiscon- 
sin, 500.  Total,  1,030,884,  against  405,714  the  previous  summer  pack- 
ing. 

PORK-PACKING  IN  THE  EASTERN  CITIES. 

During  the  last  few  years  the  eastern  cities  have  engaged  to  an  in- 
creasing extent  in  pork-packing,  as  will  be  seen  from  the  following  sta- 
tistics, compiled  by  Sidney  D.  Maxwell,  superintendent  of  the  Cincin- 
nati Merchants'  Exchange: 

RECEIPTS  AT  THE  SEABOARD  CITIES. 
Summer, 


March  1  to  Novem- 
ber 1, 1872. 

March  1  to  Novem- 
ber 1,1873. 

Kamber. 

Total. 

Number. 

Total. 

New  York,  live                               

1,231,794 
11,177 

1, 258, 414 
379, 540 
305,000 
170,000 

1,250,960 
7,454 

drossoil ...  .........................•••..••••-• 

1, 242, 971 

Boston,  livcJ 

363,210 
16,339 

475,795 
6,112 

drc88otl      .........  ............................... 

491,  gJk 

Pliiladolnliia  live 

235,000 
70,000 

187,374 
51, 317 

drcssotl ..................................... 

238.091 

Bnltiniore  live         ..      ...  .  ...  ..............  .......... 

170.000 

267,739 

267,739 

'FotiilfiiiiniiierDAclcin''^    ..........  .................. 

2,112,963 

2,231,308 

Winter. 


Nov.  1,1872.  to 
March  1,  1873. 

Nov.  1, 1873,  to 
March  1, 1874. 

Number. 

Total. 

Number. 

Total. 

New  York,  live 

72a  6.36 

87,488 

816, 124 
368,116 
154,000 

176,000 

1, 514, 240 
2,192,963 

703,362 
121, 718 

dressed 

824,980 

Boston,  live.. 

299.927 
68,189 

422,418 
54.565 

dressed 

476,883 

Philadelphia,  live 

117,000 
37,000 

118,316 
84,717 

dressed 

203,033 

Baltimore,  live 

170,000 

144,996 

dressed 

144,996 

Total  winter  Dockinsr 

1,649,892 
2.231,308 

Totfll  snn^Tnor  packing ,,,.,.,,,,-...,.,  ^ ,  - .  ^  ^ .  . 

Grand  total  for  the  year 

3,707,203 

3,881.200 
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RUSSIAN  FOREIGN  TRADE. 
Exports  and  imports  o/1872. 


Countries. 


Value  of 
exports. 


Y^lue  of 
imports. 


Great  Britain 

Prussia 

Itance 

Austria 

Turkey 

German  States  other  than  PrnsBia. . 

Moldavia  and  Wallacliia 

Holland 

Hanseatic  Towns 

Belgium 

Italy 

Sweden  and  Norway 

United  States 

Portugal 

Greece 

Spain 

South  A^Aerica 

Other  countries 


£24.294, 

9, 674, 

4,878, 

2,  018, 

1,365, 

898, 

440, 

1, 199, 

293. 

1, 038. 

1, 245. 

53f>, 

135. 

108, 

335, 

55, 


£18. 
17, 
2, 
1, 
1, 


71,3 


268,578 
996,795 
731, 988 
480.301 
265,068 
212,455 
442/177 
850,168 
279,768 
902,608 
939,276 
.WO,  960 
707, 331 

42,951 
336,105 
249. 142 

43,443 
224.868 


Total. 


48, 978, 951 


45, 501, 476 


The  rapid  extension  of  the  railway  system  of  Russia  has  stimulated 
greatly  both  the  home  and  foreign  trade  of  the  empire.  The  rate  of 
progress  is  indicated  by  the  following  statement: 


Tears. 

Miles. 

Tears. 

MUes. 

Tears. 

Miles. 

1851 

625 
053 
728 
833 
993 

1861 

1862 

1.310 
2.114 
2,245 
2,305 
2,443 

1866 

2,889 
3,191 
4,374 
5,169 

1853 

1867 

1857         

1863 

1868 

1859 

1864 , 

1869 

1860 

1865 

1870 

7,011 

BRITISH  FOREIGN  TRADE. 
Value  of  total  imports  and  exports  of  the  United  Kingdom  of  Great  Britain. 


UIP0RT8. 

EXPORTS. 

i 

value  of  Brit 
nd  foreign  and 
ial  produce. 

TOTAL  OP  IMPORTS  AXD 
EXPORTS. 

Total  value. 

1'i 

Hi 

British  produce. 

1 

^0& 

Total  value. 

log- 

In 

H 

Total  value. 

1^^ 

Propo 
head 
ation 
tedE 

1 

« 

£8.0, 

£  8.  d. 

£  *.  d. 

1858.. 

£164,583,832 

5  16    0 

£116,608,750 

4   ^2    5 

£23, 174, 023 

£1  •'  'B2,779 

£304,306,611 

JO  14    5 

1859.. 

179. 182, 355 

0    5    5 

130, 411, 529 

4  11    2 

25, 281,  446 

92, 975 

334, 875, 330 

11  14    2 

I860.. 

210,530,873 

7    7    0 

135,  891, 227 

4  14    7 

28, 630, 124 

21,351 

375,052,221 

13    0    7 

1881.. 

217. 485. 024 

7  10    2 

125. 102, 814 

4    6    5 

34, 529, 684 

32, 49?^ 

377,1 17,  .')22 

,13    0    5 

1862.. 

225, 710. 976 

7  14    7 

123,992,264 

4    5    7 

42, 175, 870 

68, 134 

391,885,110 

13    8    5 

1863.. 

248,  flI9. 020 

8    9    5 

]4l>,602,342 

5    0    0 

50, 300. 007 

02, 409 

445, 821,  429 

15    3    5 

1864.. 

274, 952, 172 

9    5    7 

100, 449, 053 

5    8    4 

52, 170, 501 

:          19. 614 

487, 571, 786 

16    9    0 

1865.- 

271. 072, 285 

9    I    7 

165,835,725 

5  11    1 

52, 995.  851 

:          31,  TuC) 

489, 903. 861 

16    8    2 

1866.. 

295,290,274 

9  114 

188,  917,  536 

6    5    7 

49, 988, 140 

!          05. 082 

534, 195, 9.-»0 

17  15    2 

1867.. 

275, 183, 137 

9    1    5 

180. 961, 923 

5  19    4 

44, 840. 006 

:          02,529 

500, 985, 006 

16  10    3 

1868.. 

294, 093, 608 

9  12  10 

179.677,812 

5  17    4 

48. 100, 642 

:■.-,   -.78,454 

.'i22, 472, 062 

17    1    3 

1869.. 

295,460,214 

9  11.2 

189,953,9.-)7 

6    2    7 

47,  001, 095 

'         15.052 

532, 475.  21U; 

17    4    6 

1870.. 

301, 257, 493 

9  14    4 

199. 586,  822 

0    7  11 

44, 49.3, 755 

:     ■■    80,577 

547,  338.  070 

17  10  10 

1871.. 

331, 015, 480 

10  10    1 

223, 066, 162 

7    17 

60,503,538 

1         74, 700 

614. 590, 180 

19  10     1 

1872.. 

354, 693, 624 

11    2  10 

256, 257, 347 

8    10 

58, 331, 487 

88, 834 

009, 282, 458 

21    0    6 
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(Jnaniitics  of  principal  imports  and  cj-jwrtsfor  Ihrcc  tjiars. 


Articles. 


mroETs. 

lUw  cotton cwts-l  7C1.3:G 

(>>al t  ons .  I  550, 8o7 

Tea pounds,  Eqclish .  1 R.  339, 804 

Cotfee do i  11,304,107 

T'uwronght  metals tons.}  15S,  500 

Hcrrliiga barrola  453,37b 

Snt^ar cwts.  28,293 

Tobacco tlo .  39, 990 

f 'oloring  inatUrs do . '  35r*,  933 

Cotton-j-aru pounds,  En;:li.sh4    •*.  ''>^^,  "'■l? 

(*otton  manufarturcs cwts.  i  IH.  '2|l 

Woolen  manuf act nroa.; do  |  2J,6S4 

Blacksmiths'  work — axles,  hoops,  irou  chains,  ic tons.  3u.  303 

Machinery,  locomotives,  and  other  railway  opparatus'^ <lo  (■* ) 

EXrORTS.  I 

Total  of  gitiiu  of  all  .sorts quarters.  |  8, 503,  ir^S 

WUeat do. . .  4, 841, 900 

Oats do . . .  1 ,  599,  095 

Linseed do...'  1,907.990 

Flax .tons-  115,19;» 

Hemp .* do.  4*2,  b53 

Tallow do.  3-^,729 

"Wool do.'  1 5,  3:M 

Bristles do .  1 ,  430 


911,011 

827. 247 

009, 096 

(vJ9, 6-17 

20.408,4»l 

19.  :¥n,  947 

10,  5'.»2,  498 

15, 667. 235 

234,841 

345. 168 

342, 552 

302, 311 

24, 250 

7.333 

00, 149 

50, 191 

F7G,  149 

1,009,553 

5,  i^,  071 

7, 27t),  787 

25,059 

24, 503 

:i8,  711 

38,876 

04,  309 

39,711 

30,537 

39,511 

14.234,0-4  0 

14,067.500 

4,  V.4, 020 

0,917,368 

1,0J^8,2I2 

2.928,63(5 

1, 949,  802 

1, 707, 068 

94. 820 

164,785 

49, 009 

52, 145 

25, 070 

21,111 

15, 382 

14.746 

1,420 

1,367 

Partly  introduced  free  of  duty  iliip  jicar. 

FRENCH  EXPORTS. 

Value  of  exports  from  France  for  the  years  l^^rKV?;^*,  inchmcc. 


Years. 

1872 

1871 

1810 

1809 ; , 

1808 

1807 

l-CO 

1^05 

l&A 

1H>3 


Manufactures.     ^'•^i^liT'^    MisceUaueouB. 


82, 233, 000 

£57,  050, 200 

£7,277.080 

01,8:J<5,440 

44,  420. 880 

5, 267, 200 

01,  352, 700 

40, 024,  700 

4, 716, 440 

70, 252,  800 

47,  420,  080 

5. 318, 160 

03.  084, 000 

43,  897,  480 

4,614.480 

("5. 242,  Of^O 

43, 592, 300 

4,201.360 

72,  79=*.  5<.K) 

:a),  513, 640 

3,922,960 

71,000,5-10 

4-^,  025.  520 

» 3, 848, 640 

12.379.  ^.-0 

41,(V'r9,  720 

3, 577. 120 

OJ,  77?',  440 

.It,  584, 040 

3,  -339, 880 

Artirl's. 


Tissues, -wool a;11,C18,400    £10,174,040 


cotton  . 

hemp  and  ilas.  . 
Alpaca  and  jutu  twisl.s. 
Hemp  and  tlux  twi8trt. . . 

Cured  hides 

Leather  articloa 

I'Vll  liat«    

Cords,  (hoiuiv    


rlr 


ClcH-kisand  w.ittho 

Machines 

Tool.s 


Carria-ios 

Artiliciiil  (lowvir. 

Furniture 

Scientitic  instruments 
Musical  instnnnents . . . 
lieady-mado  clothes  . . . 

A  rticles  from  Paris 

13ooka  and  prints 


1872. 

1871. 

Incix^ase. 

1. 018,  400 

£10, 174, 040 

£1,443,700 

2,  ',CA>,  720 

2, 200, 900 

5*38, 700 

913, 120 

744. 040 

109. 080 

130,200 

74,320 

61, 880 

3b0. 300 

271,720 

108,040 

4.  004, 300 

2. 442, 240 

1,502.120 

5, 000, 040 

3, 420,  500 

1.. 579,  480 

58.5.410 

334.300 

251,080 

131,  ir»o 

112,480 

21,080 

1.507,H)0 

993,100 

514,040 

010,  Ot^O 

309.  240 

250. 840 

1.079.0-0 

012.  920 

400,  lOO 

2,  002,  520 

1,. 500.  700 

1,341, '00 

401.200 

100,100 

:W4. 040 

1,410.  f.-O 

:80,f,()0 

021. 12V) 

1,111,2(0 

978, 120 

13(;.080 

2:i5.  4-0 

12.5.200 

110,280 

4.'.:>.2:0 

2.f3,  IQ) 

r.o.Oeo 

I,  -i^O.  h'A) 

2.  k;  1,400 

1,45,5.700 

31  2. 120 

142,480 

109,  (»40 

Ki7,  120 

050,040 

lc7,080 
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AUSTEIAN  EXPOBTS. 

The  I'of  eigu  ti'ade  of  Austria  is  thus  officially  reported : 

Florins, 

Value  of  imi>orts,  1871 525,737,301 

Value  of  exijorts,  IWl 498,560,123 

Value  of  imports,  1870 421,583,651 

Value  of  exports,  1870 391,477,645 


Value  of  items  of  erport. 


Articles. 


(Vlonial  prmlnrc  anil  sontbcrn  fruits. 

Tobacco 

Gani<*n-i>n>duco.  <S.c 

Tittle  . 


.Vmical-proilrvt.s . 


Driolw  i'Qt]  «*atablv\^,  (come.stibli'ft) 

Cflmbustiblcfi  and  liiiilclJiifr  materials 

Dray",  pertuiatTV,  cbemical  pi-oducis,  dyeing  and  tanning  stuffs. 
Mftals.. 


Worm  Btnffg.  ti8»nc.«*,  wrought,  &.c 

Tbread .\ 

lUteriald  for  tis^iicB  &ad  wrought  and  ma<le-iip  stutfs. 

Bruhes,  straw,  duufi,  herbp,  pnper 

Hides  and  sliina 

TS'ood,  glass,  pclt^n'.  &c 

Mftal-work.. 

Locomoiivo  niacbincry  for  sea  and  land 

In^tnnnenta.  macbim'a,  &c 

rhnnical  product j*,  prea^y  matters,  matches 

Literary  and  artistic  articles 

Etfose,  (dechets) 


Florins. 

90,  aa'J,  73c 

13. 870,  730 

8C,  815, 583 

10,  881, 143 

10, 921, 073 

7, 757.  745 

6.  483,  833 

51,132,451 

5,  075, 217 

4, 290,  957 

45,962,115 

11,427,259 

G1,32G,8^ 

10, 019. 439 

ic  090, 12H 

28, 512,  C4G 

14, 723.  417 

5, 717, 175 

G3, 733, 0C3 

7,117,720 

4, 002. 045 

1,2-2,753 


Florins. 

17,  432, 328 
3, 721, 830 

65, 228, 067 

10, 403, 624 
9,402,060 

11,005,747 
8, 414, 331 
8.414,331 
5. 267, 358 
5, 021, 394 

32,  X)3, 611 
9, 821. 766 

56. 233, 813 
7, 878, 702 

1  *.  478, 507 

215, 105, 726 

12, 6^19. 046 
6. 055, 160 

46, 740, 477 
6, 751, 072 
3, 493, 195 
1,862,841 


SWEDISH  FOREIGN  TRADE. 

«S'<rff7t.«/t  Iradc  in  eertaia  atjricnllnral  inuluci8. 


Articles. 


i:XPOKTS. 

f>-it9 cubic  feet 

^fat do... 

Ilylfy do... 

Vfl*li*^ do. . . 

Ptaae do... 

Her  *M number 

CartK- do... 

Sliwp do... 

Svinc do 

Birds do 

^ tlo... 

iAtXK.r contnor 


iMronis. 

r*aiU' V c  ubic  feet 

Kye tlo... 

Vetches do... 

Pea«i do... 

Hedia do... 

Hoar  anil  j,rit centner 

Hi<Tses number 

linitrr centner 

<'li«*e do 

ji'tlanl  baco:i do 
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Artiolos. 


Brandy  and  spirits kannor.. 

Batter cwt.. 

Cereals cubic  feet.. 

Copper cwt.. 

Effgs piece.. 

Fish cwt.. 

Hides,  including  furs do . . . 

Iron do . . . 

Lobsters piece.. 

Lead cwt.. 

Matches lbs. . 

Or© cwt.. 

Oilcake do . . 

Pitch i do.. 

Seed lbs.. 

Stone I 

Steel cwt..!         125.  n5 

Tar do.'.  I         242,240 

Timber cubic  fwt..|  111.050,l'5d 

"Wares  not  specified 


Quantity. 


7,221 

08,321 

24, 095, 038 

25,343 

1,943,250 

1,253 

10.790 

5,158,817 

50,509 

2,088 

8,351,028 

279. 843 

48,050 

4,039 

384,411 


Value. 


Jiigtdaler. 

5,054 

3,406,050 

30,061.534 

1,774,010 

58,297 

9,435 

722,575 

30,877,437 

8,476 

40,320 

2, 087, 757 

139,921 

255,444 

28,273 

172,984 

253,137 

1,573,587 

726,738 

57,682,081 

568,803 


Wares  re-exported 15,425,249 


Total  value 152,485,708 


The  value  of  exports  to  the  British  United  Kingdom,  £1,058,870,  was 
nearly  one-half  the  total  value,  £8,471,432. 


EXPORTS  FR03I  BRAZIL. 


Sugar. 

1866-'67 317,  704, 813  kilograms 

1868 129,091,985 

1869 130, 065, 335 

1870 133, 263, 920 

1871 135, 315, 318 

Tobacco. 

1866-.'67 14, 837, 412  kilograms 

1868 13,746,665 

1869 11, 692, 933 

1870 15,208,071 

1871 16, 217, 227 

Coffee. 

1866-'67 189, 386, 362  kilograms 

1867-'68 213, 640, 938 

1868-'69 238, 041, 051 

1869-^70 186,838,237 

1870^'71 229,590,341 

CaputcJiouc. 

1866-'67 ...   4, 720, 881  kilograms 

1867-'68 4, 956, 127 

1868-'69 4,661,225 

1869-^70 4,  779, 411 

1870-71 4,798.321 


259, 508, 156  pounds. 
284, 613, 876 
286,759,857 
293,511,895 
298, 334, 688 


32, 712, 591  pounds. 

30,307,781 

25, 779, 842 

33, 529,  797 

35,774,720 


417, 547, 320  pounds. 
471, 255, 181 
524, 816, 921 
411, 805, 244 
506, 176, 218 


:     10,408,301  poundt- 
10, 926, 957 
10, 276,  775 
10,537,314 
10, 579, 036 
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FARM  STATISTICS  OF  GREAT  BRITAm. 

Popular  nimor  made  the  British  wheat-crop  of  1873  much  smaller 
iu  area  than  usual,  oven  reducing  it  20  per  cent.,  but  the  official 
returns  (which  are  an  actual  census)  made  the  reduction  only  3  per 
cent.  The  number  of  occupiers  of  land  returned  was  567,187.  Ireland 
has  about  the  same  number.  The  average  extent  of  land  for  each  hold- 
ing was  50  acres  in  England,  4G  in  Wales,  56  in  Scotland,  39  in  the  Isle 
of  Man,  9  in  Jersey,  G  in  Guernsey,  and  26  in  Ireland.  There  are  about 
50,000  allotments  (of  one-fourth  of  an  acre  to  one  acre)  to  laborers  in 
England,  and,  including  those  of  smaller  extent,  246,000,  and  in  Wales 
1,700,  and  2,100  in  Scotland.  The  number  of  acres  in  such  allotments 
aggregates  59,631. 

In  Ireland  l,9a0,800  acres,  or  36.5  per  cent,  of  the  cultivated  land, 
wei-c  in  cereals;  1,372,600  acres,  or  26  per  cent.,  in  green  crops  including 
potatoes ;  1,837,500,  or  34.8  per  cent.,  in  grass  under  rotation;  129,432, 
or  2.4  per  cent.,  in  flax;  and  13,474  acres,  or  3  per  cent.,  in  bare 
fallow. 

There  is  an  increase  in  both  cattle  and  sheep.  The  stock  of  cattle  has 
also  increased  in  Ireland.  The  dry  seasons,  1870  and  1871,  caused  a 
reduction  of  sheep  to  the  extent  of  two  and  a  half  million  head.  The 
numbers  have  been  very  nearly  made  good. 

Populaiiouj  areity  acreage  undei'  crops,  and  live-stock  of  the  United  Kingdom, 


Total  population 

Total  area  In  statute  acres 

Acreaco  under  all  kinds  of  erox>s,  bare,  fallow,  < 

anu  grass.  j 

Aca:ca<;o  under  com*crop,  including  beans  and  < 

I>easc.  ) 

Acreage  under  green  crops J 

Acreage  under  bare  fallow 5 

Acreage  under  grass,  clover,  &c. ,  under  rota-  5 
tion.  { 

Acreage  permanent  pastnro 5 

Percentage  of  acreage  under  corn-crops,  in- 5 
eluding  beans  and  pease.  } 

Percentage  of  acreage  under  green  crops j 

Percentage  of  acreage  under  bare  fallow J 

Percentage  of  acreage  under  grass,  clover,  < 
&c.,  under  rotation.  \ 

Percentage  of  acreage  under  x>onnanent  pas-  C 
lure.  I 

Acreage  of  orchards,' including  arable  or  grass 
lauds  used  also  for  fiuit-tree.s 

Acreage  of  woods,  coppices,  and  plautiitions 

Nunibors  of  livc-stocK : 

Uorscs 5 

Cattle 5 

Sheep 5 

rigs I 


1871 


Number  to  cverj'  100  acres  under  crops,  fallow, 
and  grass: 

Horses 


Cattle., 
Sheep.. 
Pigs.... 


1872 
1873 
1872 
1873 
1872 
1873 
1872 
1873 
1872 
1873 
1872 
1873 
1873 

isrj 

1872 
1873 
1872 
1873 
1872 
1873 
1872 
1873 

1873 
1873 

1872 
1873 
1872 
IHTJ 
1872 
1873 
1872 
1873 


Eii^^liiuiL 


91, -in^-ijai 
3!2,  rjjtr,  ;hjs 

a3.  KKi,  fvsa 
7,  :.:<:,  im 
7,  r»iit,7i3 

:.-:>  ^17 

&,  *m\  h'2d 

SLA 
ll.fi 
11.5 

*n 

11. '2 
A2.Q 

143, 295 
1,  :ej,  7G5 

962, 548 
979, 012 
3,901,663 
4, 173, 635 
17,912,904 
19,  leO,  851 
2, 347, 519 
2, 141, 417 


4.0 
4.1 
16.4 
17.5 
75.2 
80.2 

on 

9.0 


Scotlo]^- 


I^lnfid. 


3, 1S5&,  01  e 
to,  I!)Ck  ]^ 
i,  f^,  334 
4,  Sn  1,1)03 
1.411/.W 

7iM,3D3 

^^i,  :i94 
l.:s^^:.:»5a 

J,l5j"2  e34 

31.1 
15.5 
15.2 


29.1 
29.1 
2a  2 
24.0 

1,874 
734,  490 

177,206 

177,159 

1.120.593 

1, 148. 057 

7,141,459 

7, 290, 922 

185,920 

147,  668 


3.9 

3.9 

24.7 

25.  S 

157.4 

159.8 

4.1 

3.2 


5,411.410 

90,  Hin.  f:f29 

15,  im,  M7 

15.704,L*3H 

3,000,1*73 

I,  i)r]f>,  R34 

r47:t,t!]6 

1,  3IU,  430 

1^,513 

1:1,474 

1.  TRi.  im 

1,  «n,  483 

10.  U4l,  513 

10,  43JO,  m5 

13- n 

U.4 

a7 

.1 
.1 
1L4 
11.7 
115,1 
0(1.4 


325,  ira 

540, 745 
531,708 
4,  ^7. 153 
4,151,561 
4.262.117 
4, 486. 453 
1,385.386 
1,044,218 


3.4 
3.4 

25.8 
26.4 
27.1 

2?.  6 

H.  8 
C.G 


United 
Kingdom. 


31,628,338 

77,828,829 

46,869,326 

46,926,917 

11,698,245 

11.422,532 

5.  Ill,  994 

4,971,112 

667,299 

720,900 

6,354,319 

6,240.900 

22. 838, 178 

23,363.990 

25.0 

24.3 

lO.U 

10.6 

1.4 

1.5 

13.  H 

13.3 

48.7 

49.8 


10  ^ 


gitizcd  by ' 


1,808,259 

1,817,831 

9. 718, 504 

10. 153, 670 

32,246,642 

33.982.404 

4, 178, 000 

3,563.532 


ao 

3.9 
20.7 
21.0 

eas 

72.4 
8.6 
7.9 
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ADDENDA  TO  STATISTICxlL  KEPORT.* 

rKACTICAL  IIIXTS  FKOil  ACatlCULTUKAL  STATISTICS. 

Tlie  members  of  the  National  Agricultural  Connjrcss  too  tlioronghiy  api>reci;jtc  the 
importauce  of  a  systematic  collcctiou  of  tlio  facts  of  agriculture,  wliicii  necessarily  iu- 
cludo  those  illustrating  almost  every  hrnnch  of  natural  and  social  scieiicc,  to  require 
an  elaborate  argument  to  prove  the  utility  and  l»euelie(*nce  of  agricultural  statistics. 
The  range  of  such  facta  is  quite  too  wide  for  bodily  presentatiou,  in  however  concise  a 
form,  in  the  time  allotted  to  the  opening  of  this  discussion.  Nor  is  such  epitome  espe- 
cially required  in  this  presence.  Rather  would  it  seem  preferable  to  present  a  few 
deductions  drawn  from  classes  of  facts,  designed  to  be  eminently  practical  in  tendency, 
'suggestive  of  grand  schemes  of  needed  improvement,  perhaps  provocative  of  whole- 
some criticism  and  stimulative  of  thought  and  suggestion  for  the  amelioration  and 
advancement  of  American  agriculture.  A  brief  consideration  of  the  means  and  appli- 
ances of  statistical  collection  may  also  be  deemed  appropriate  and  timely. 

rSES   OP  AGmCULTUUvVL   STATISTICS. 

It  is  the  x>roviuce  of  agricultural  statistics  to  measure  the  extent  of  our  vast  re- 
sources ;  to  contrast  the  actual  with  the  possible  in  production,  by  liviuc  examples  t)f 
accomplished  results;  to  weigh  the  etlect  of  overproduction  in  the  diminution  of 
l>rice8;  to  illustrate  the  folly  of  dependence  on  distant  and  uncertain  markets  for  pri- 
mary products ;  to  show  the  correlation  of  the  industries,  and  the  advantage  of  aug- 
menting nmubei-8  of  consumers  upon  the  prices  and  profits  of  agriculture ;  and  to  mark 
the  progress  of  the  sciences  in  their  application  to  the  business  of  the  cultivator,  and 
to  aid  the  ruralist  in  keeping  pace  with  such  ]>rogre88. 

There  is  ^reat  activity  of  statistical  inquiry  at  the  present  time,  and  but  little 
j)atix)nce  of  investigation;  there  is  frequency  and  flippancy  in  statement,  but  less  of 
accuracy  and  thoroughness.  There  is  a  feverish  desire  to  accomplish  the  census  of  a 
continent  in  one  day,  and  j)roclaim  its  results  the  next.  Few  take  time  to  weigh  facts, 
sift  error  from  truth,  and  reach  broad  and  philosophical  conclusions.  What  is  wanted 
in  statistics  is  more  of  thought  ^nd  leas  of  flurry,  more  industry  and  less  precipitancy, 
sounder  judgment  and  less  zeal  without  knowledge.  Few  have  yet  learned  the  logic 
of  statistAcs^  and  some  even  of  our  lawgivers  are  prone  to  build  by  proxy  the  frame- 
work of  their  political  economy,  and  liable  to  give  it  a  fantastic  and  incougmous  finish. 

THE  BREADTH  OF  OUR  STATISTICAL  FIELD. 

AVhen  wo  consider  that  less  than  a  third  of  the  area  of  the  States,  and  less  than  a 
fifth  of  the  entire  domain  of  the  United  States,  is  mapped  into  farms,  and  remember 
that  of  this  farm-area  only  one-fourth  is  tilled  or  mowed ;  and  when  we  further  reflect 
that  the  average  yield  per  acre  could  bo  doubled  if  the  many  could  be  brought  up  to 
the  plane  of  the  few  in  the  practice  of  intensive  culture,  then  we  begin  to  rcalizo  what 
numbers  our  country  is  capable  of  feeding,  and  what  waste  of  toil  and  ettbrt  comes 
from  neglect  of  the  economical  lessons  taught  by  the  statistics  of  scientific  agrioulture. 

Wo  now  know  that  our  wheat  occtipies  an  area  less  than  the  surface  of  South  Caro- 
lina; and,  if  the  yield  should  equal  that  of  England,  half  of  that  acreage  would  suflice. 
AVo  know  of  our  national  crop,  maize,  which  grows  from  Oregon  to  Florida,  and  yearly 
waves  over  a  broader  field  than  all  the  cereals  beside,  that  it  covers  a  territory  not 
larger  than  the  Old  Dominion,  and  might  produce  its  amplest  stores  within  narrower 
limits  than  the  present  boxmdaries  of  Virginia.  The  potato-crop  could  grow  in  the  area 
of  Delaware,  though  yielding  less  than  a  hundred  bushels  per  acre ;  the  barley  for  our 
brewing  requires  less  than  the  area  of  a  half-dozen  counties;  and  the  weed  of  solace, 
sufficient  to  glut  our  own  and  European  markets,  is  grown  on  the  area  of  a  county 
twenty  miles  square. 

STATISTICAL  TEST  OF  CURRENT  PRACTICES. 

The  dictum  of  the  poet,  "  Whatever  is,  is  right,^*  must  have  in  agriculture,  as  in  morals, 
a  restricted  acceptation.  The  prevailing  practice  may  have  an  obvious  and  even  .a 
specious  reason  for  its  existence,  when  its  contravention  by  science  and  experimental 
test  is  undeniable.  We  often  fail  to  do  what  we  know  is  best,  because  custom  has 
made  easy  what  has  become  habitual.  The  deductions  of  agricultural  statistics  reveal 
many  a  x>opular  error  or  short-coming  in  agricultural  i)racticc.  Perhaps  I  may  not 
better  illustrate  the  province  and  proper  use  of  this  science  than  by  a  few  examples 
showing  the  prevalence  of  sucli  misconception  and  remissness  in  diflcient  sections  of 
our  common  count ly. 

♦Beinn;;  an  address  dolivcrod  by  tlie  ^riitistioian.  partly  in  explanation  of  the  statisticJil  operations 
of  tliis  Department,  at  the  Kational  Asiicultural  CongresR,  at  Atlanta,  Georgia,  May  14,  1871. 
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THE  WEAK  POINT  IN  NEW  ENGLAND  AGRICULTUKE. 

The  avci-ngo  farmer  of  the  Eastern  States  disregarcis  the  logic  of  facts  which  reveals 
success  only  iu  hi^h  c«ltm*e.  His  brother  of  the  West  has  cheap  lands,  verj'  fertile, 
easily  workc<l,  without  obstructions  interfering  with  the  most  varied  employment  of 
agricultural  machinery.  His  own  lands  may  be  low  iu  price,  because  poor  .in  plant- 
food;  his  sous  liavo  gone  into  trade  and  manufactures,  and  to  virgin  soils  toward  the 
sunset;  his  surplus  earnings  have  gone  to  the  savings-bank,  or  to  Illinois  or  Kansas,  as 
a  loan  at  10  per  cent.,  until,  rheumatic,  and  dcclinmg  with  ace,  ho  finds  production 
also  declining,  his  herds  and  Hocks  decreasing,  and  the  conc-lusion  inevitable  that 
'*  farmini^  does  not  pay."  Labor  is  scarce  and  high  because  in  demand  by  other  indus- 
tries, which  in  turn  otfer  high  prices  for  farm-products;  fertilization  is  needed  every- 
where, draining  iu  many  situations,  and  irrigation  iu  some  others.  But  these  things 
cost  money,  and  he  has  neitlier  the  ambition  nor  the  confidence  for  its  expenditure, 
and,  worse  still,  in  many  instances  the  money  is  lacking.  These  luay  oo  potent 
reasons  for  discouragement,  but  they  do  not  prove  that  farming  there,  with  money, 
youth,  enterprise,  and  skill,  may  not  be  highly  profitable.  And  the  teaching  of 
statistics,  in  examples  of  hicU  success  with  higa  culture,  disproves  the  current  assunij)- 
tion  of  unprofitableness-  There  are  numerous  cases  in  which  the  gross  i-etuni  per  acre 
bas  been  nundreds  of  dollars  instead  of  tons,  I  know  an  instance  there  in  which  a 
common  vegetable,  usually  known  in  field-culture  rather  than  in  gardening,  returned 
in  1873  $12  for  every  day's  labor  expended  on  it.  The  lesson  of  statistics  of  Great 
Britain,  of  Holland,  of  all  countries  of  dense  population,  proves  success  to  bo  only  pos- 
sible by  enriching  the  soil  and  increasing  the  yield.  Though  Massachusetts  famiei's  con- 
stitute but  one-eighth  of  the  aggregate  of  all  occupations,  there  is  no  reason  why  they 
should  not  be  able  to  feed  all,  if  Great  Britain  witb  one-sixt«cnth  of  her  population  can 
furnish  more  than  half  her  required  food-supplies.  And  if,  in  the  present  state  of  Mas- 
sachusetts agriculture,  the  value  of  her  annual  product  be  §442  to  each  farmer,  while 
the  cultivator  of  the  rich  prairie  State,  Illinois,  earns  but  $560,  Tand  in  point  of  fact  it 
is  probable  that  unenumerated  products  of  the  ■former  State  would  swell  the  total  to  the 
latter  figxures,)  then  the  results  of  intensive  culture  throughout  the  Commonwealth 
would  fie  comparatively  munificent.  This  is  a  valuablo  lesson  which  New  England 
will  ultimately  learn  from  statistics,  far  more  thoroughly  tlian  is  now  known  and  prac- 
ticed by  a  few  of  her  best  cultivators. 

A  WESTERN  FALLACY. 

The  West  has  also  much  to  gain  from  the  teaehix^  of  statistics.  Iowa,  vigorous  hud 
ambitioiiB,  too  young  for  despondency,  is  in  a  spasm  of  indignation  against  monopoly 
and  an  excess  of  miadlemen,  and  yet  in  trade  and  transportation  she  has  but  8  per  cent., 
or  little  more  than  half  the  proportion  of  the  Middle  States.  She  may  have  too  many 
and  too  greedy  go-betweens,  and  she  needs  justice  in  the  transportation  of  heriiroducts; 
but  these  evils  remedie<l,  the  burden  of  her  trouble  would  still  remain.  The  great  difli- 
culty  is,  her  corps  of  industry  has  61  percent,  of  farmers  instead  of  25.  Double-track  rail- 
ix>ads,  canals  vexed  with  steam-propellers,  grang^e-associatiou,  free-trade,  and  every 
other  fancied  boon  obtained,  she  will  still  remain  in  comparative  i)ovorty  and  positive 
discontent  while  she  continues  to  have  less  than  14  per  cent,  of  her  people  engaged  in 
manufacturing  and  mechanical  industry.  History  does  not  point  to,  a  permanently 
prosperous  people  having  such  preyonderanco  of  population  iu  agricnltural  purauits. 

FOLLT  OF  FOItRIGN  DEPENDENCE. 

Minnesota  is  only  hjippy  when  the  people  of  Great  Britain  are  supjtosod  to  be  in  dan- 
ger of  starvation.  Tliat  danger  is  greatly  overestimated.  Statistics  will  show  that 
iu  some  years  but  3  i>er  cent,  of  our  wheat-export,  and  but  a  trifling  j)roportion  in  any 
Kcason,  can  be  sold  to  any  except  subjects  of  Great  Britain.  On  one-sixteenth  the  area 
of  that  island  is  grown  m  a  good  year  oue  hundred  million  bushels  of  wheat ;  in  an 
average  season  ninety  millions ;  find  in  fifteen  yeiirs,  from  1858  to  1872  inclusive,  the 
deficiency  made  good  by  importation  was  a  fraction  less  than  sixty-six  millions  per 
annum.  Could  home-culturo  be  extended  to  meet  this  demand,  the  total  breadth 
i-equirod  would  l)e  equal  to  one-ninth  the  surface  of  Minnesota.  An  increase  in 
the  averaj^o  yield  of  Avheat  in  France  from  fifteen  bushels  to  eighteen,  by  a  small 
advance  in  culture,  would  fully  equal  the  British  deficiency,  as  was  recently 
stated  by  the  well-known  statistician,  Mr.  James  Caird,  Russia,  with  her  broad 
and  cheap  acres,  also  stands  near  to  comi>ete  for  this  deficiency.  Minnesota,  mean* 
while,  as  her  crop  is  maturing,  can  never  ascertain  whether  the  want  will  be  forty 
millions  or  ninety,  or  whether  the  home  price  wiU  be  50  cents  or  $1,  or  the  ulti- 
mate result  debt  or  competence.  And  yet  70  per  cent,  of  the  cultivated  area  of 
Minnesota  is  put  iu  wheat,  and  57  jMjr  cent,  of  her  people  aro  engaged  in  its  cultiva- 
tion ;  8  per  cent,  iu  sending  it  to  market ;  a  large  proj>ortion  of  its  14  per  cent,  of 
mechanics  and  manufacturers  are  building  miUs  and  grinding  wheat ;  and  its  21  per 
cent,  of  professional  men  expect  much  of  their  income  fiom  wheat.    There  are  reasons 
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why  wheat  should  bo  temporarily  grown  there,  but  dependence  upon  foreign  markets, 
evidently  felt  by  many,  for  a  permanent  and  increasing  demand,  is  shown  by  statistics 
to  be  foolish  and  futile.  The  homo-market  is  the  only  reliable  and  permanently  valu- 
able one  for  this  cereal,  and  the  nearer  to  the  place  of  growth  the  surer  and  larger  the 
benefit  derived. 

TIIE  ERROR  OF  THE  SOUTH. 

The  cotton  States  have  been  especially  persistent  in  disregarding  the  teachings  of 
statistics  and  defying  the  laws  of  political  economy.  Every  intelligent  publicist  knows 
that  a  certain  amount  of  money,  say  a  present  average  of  $300,000,000,  may  be  derived 
from  cotton.    If  the  average  quantity  is  increased  the  price  diminishes,  and  vice  versa. 

If  fluctuations  arc  frequent  the  speculator  or  manufacturer,  and  not  the  producer, 
derives  an  advantage.  If  you  chooso  to  produce  five  million  bales,  you  obtain  10  cents 
l>er  pound  and  lose  money ;  if  you  grow  but  three,  you  get  20  cents  and  obtain  a  profit. 
Sovr  it  is  better  for  the  world,  and  in  a  series  of  years  better  for  the  grower,  to  pro- 
duce regularly  enough  to  supply  the  current  wants  of  the  trade  at  a  medium  and  remu- 
nerative price,  or  as  near  a  regular  supply  as  possible,  for  the  vicissitudes  of  the  season 
will  inevitably  cause  injurious  fluctuatious  despite  the  highest  eflbrtof  human  wisdom 
and  foresight.  As  the  uses  of  cotton  increase,  and* markets  are  extended  throughout 
the  world,lts  manufacture  will  be  enlarged,  and  its  culture  should  obtain  correspond- 
ing cnlarcement.  To  overstep  the  boundary  of  current  demand  and  glut  tho  market, 
may  bo  pleasing  to  the  speculator  and  to  the  manufacturer,  so  far  as  ho  combines  spec- 
ulation with  weaving,  but  it  is  death  to  the  grower. 

There  is  much  falSj  reasoning  on  this  matter.  A  planter  may  truly  affirm  that  ho 
obtains  $30  per  acre  for  his  cotton  and  but  $25  for  his  corn,  and  he  thereupon  and 
therefore  declares  that  he  will  plant  no  more  com.  Let  all  act  upon  this  sugges- 
tion, and  instead  of  $55  for  the  acre  of  cotton  and  that  of  corn,  tho  total  return  of  tho 
two  acres  of  cotton  will  be  but  $irt).  A  surplus  of  com  may  be  put  into  meat,  and 
wool,  and  whisky,  or  used  to  eke  out  a  scarcity  of  some  kind  of  forage  for  animals ; 
but  a  surplus  of  cotton  must  wait  for  the  slow  grinding  of  the  mills  of  the  fabricating 
gods,  usually  until  disgust  at  low  prices  reduces  production  correspondingly. 

Thus,  while  cotton  is  and  long  will  be  the  leading  product  and  the  most  profitable  field- 
crop  at  fair  prices,  its  prominence  in  the  list  has  Kept  and  is  now  keeping  these  States 
in  comparative  poverty,  which  is  unnecessary  as  it  is  inconvenient  and  injurious.  Ifc 
does  not  produce  money  enough  to  give  wealth  to  a  iwpulation  of  nine  millions.  Tho 
other  crops,  instead  of  barely  equaling  in  the  aggregate  tho  receipts  from  this^  should 
represent  at  least  $4  for  every  one  of  cotton.  The  census-record  of  production  in  these 
States  is  but  $5^8,000,000;  the  record  should  be  made  to  read  $1,500,000,000. 
W^th  three-fourths  of  the  people  of  ten  States  employed  in  agriculture,  the  value  of 
agricultural  products  exceeds  but  little  that  of  the  States  of  Now  York  and  Pennsylva- 
ma,  where  only  one-fourth  are  so  employed.  The  averages  for  each  person  employed  in 
agriculture  in  those  States  are  respectively,  as  deduced  from  the  census,  $677  and  $707, 
while  those  of  Georgia  and  Mississippi  are  $239  and  $282.  For  tho  ten  States  the  aver- 
age is  $267;  for  the  four  populous  Middle  States,  $686.  Even  the  States  producing 
cheap  com  show  a  larger  return,  the  average  for  one  raau*B  labor  in  the  five  States  be- 
tween the  Ohio  River  and  tho  lakes  being  $498,  while  the  six  sterile  Eastern  States 
produce  $490  for  each  farmer.  It  may  ho  tho  census  is  less  complete  in  the  cotton 
States,  but  it  is  undeniable  that  agricultural  industry  makes  a  smaller  aggregate  re- 
turn there  than  in  any  other  section.  Nor  is  the  reason  wanting ;  it  is  duo  to  tho  promi- 
nence of  cotton,  tho  return  for  which  is  substantially  a  fixed  quantity,  and  tho  neglect 
of  all  other  resources. 

Let  us  glance  at  the  topography  and  capabilities  of  this  section.  The  area  occupied 
by  cotton,  allowing  10  per  cent,  addition  to  usual  estimates,  is  less  than  one-fortieth  of 
tho  surface  of  these  States ;  it  is  but  one-thirteenth  of  tho  proportion  actually  occupied 
as  farms.  Forty-six  per  cent,  of  tho  census  crop  was  grown  in  81  counties,  which  are 
all  that  produce  as  much  as  ten  thousand  bales  each ;  and  77  per  cent,  grew  in  215 
comities,  making  not  less  than  five  bales  each.  Tho  total  acreage  in  cotton  is  scarcely 
more  than  one-sixteenth  of  tho  surface  of  Texas.  What  is  to  bo  done  with  tho  other 
ILf teon-sixtcenths  t  A  very  large  proportion  of  the  area  of  these  States  is  unadapted 
to  cotton,  either  by  reason  of  elevation  or  of  soih 

There  is  no  other  section  of  iho  country  with  resources  so  vai-icd ;  none  presenting 
such  a  field  for  new  and  promising  enterprises.  Competition  is  possible  with  the  sea- 
islands  in  oranges  and  bananas  and  other  fruits  in  Florida,  and  with  New  York  and 
Michigan  in  apples  and  other  fruits,  on  tbo  tablc-lamls  of  tho  Alleghanies.  Moi*e  than 
half  the  value  of  all  cotton-exi>orts  is  paid  for  impoi-ts  of  sugar,  which  could  and  should 
all  bo  grown  in  these  States.  But  one  pound  in  ten  of  the  required  supply  is  now 
made,  upon  a  smaller  surface  than  half  of  a  single  county  twenty  miles  square.  The 
demand  of  the  world  for  oils— cotton,  rape,  pahna-chHsti,  and  many  other— is  large, 
and  prices  are  remunerative,  and  this  section  is  peculiarly  adapted  to  their  produc- 
tion. A  hundred  million  pounds  of  cheese,  to  connwte  with  an  equal  (juantity  in  Now 
York,  without  danger  of  glutting  the  market,  could  bo  made  from  grasses  of  the  glades 
that  grow  on  lands  costing  one- twentieth  tho  value  of  Empire  State  pastures.    More 


REPORT   OF   THE    STATISTICIAN.  149 

than  two  linntlred  millions  of  acres  of  these  Slates  are  covered  with  woml,  ami  the  ax 
is  still  brought  into  requisitiou  to  pirdlo  the  monarchs  of  the  forest,  aud  await  a  slow 
decay  for  replacing  liolds  Avom  out  by  a  wasteful  culture,  while  a  timber-famine 
threatens  other  sections  of  the  country,  and  a  thousand  forms  of  woody  fabrication 
can  readily  be  transmuted  into  gold — at  least  into  greenbacks,  which  seem  to  be  pre- 
ferred to  gold  in  certain  districts.  Even  the  forest-lands,  certainly  those  of  the  coast- 
belt,  are  covered  with  wild  grasses,  only  partially  utilized,  which,  in  connection  with 
the  herbage  of  the  prairie  sections,  are  worth,  in  flesh  aud  wool,  at  a  meager  estimate, 
half  the  value  of  the  cotton-crop.  The  list  might  be  increased  indefinitely.  With  the 
introduction  of  the  best  machinery,  the  most  economical  methods,  and  the  most  effi- 
cient means  of  fertilization,  with  well-directed  and  persistent  labor,  adai)ted  to  the 
wants  of  all  classes  of  workers,  the  present  population  is  amply  sufficient  to  double  the 
gross  product  of  agricultural  industry,  aud  far  more  than  double  its  profits. 

SOUTHERN  MANUFACTURING. 

I  have  hitherto  only  spoken  of  agricultural  industry.  The  suggestions  relative  to 
the  necessity  of  other  productive  industries  in  th^  West  apply  with  augmented  force 
to  the  South.  While  the  proportion  engaged  in  them  ranges  from  14  iwr  cent,  in  Iowa 
to  24  in  Oliio,  it  only  nuis  from  3  per  cent,  in  Mississippi  to  6  per  cent,  in  Georgia. 
The  intelligent  planter  of  Georgia  knows  perfectly  well,  by  the  test  of  local  experi- 
ence, that  the  manufacture  of  cotton  in  his  State' is  far  more  remunerative  than  the 
same  business  in  Massachusetts,  not  only  on  account  of  saving  fi-eirrhts  and  commis- 
sidns  both  on  raw  material  and  manufactured  goods^  but  in  the  greater  abundance  and 
cheapness  of  labor.  It  might  bo  considered  a  fair  division  of  the  crop,  and  certainly  a 
generous  one  on  the  part  of  the  South,  to  keep  one-third  for  home  manufacture,  to 
send  a  third  to  the  North  for  manufacture  into  finer  goods,  and  the  remaining  third  to 
Europe.  This  would  insure  a  steady  and  imperative  demand,  and  a  great  enlargement 
of  net  profits.  If  you  can  do  this  without  a  tariff  you  can  afford  to  let  the  tariff 
slide ;  if  not,  far  better  for  twenty  years  a  tariff  utterly  prohibitory  of  all  cottons  than 
to  forego  this  opportunity  to  make  the  country  prosperous  and  rich  beyond  your  pres- 
ent imaginings. 

There  is  no  good  reason  why  Virginia  should  not  equal  Pennsylvania  in  manufactur- 
ing and  mining  production,  as  she  ever  does  in  resources  of  mine  and  forest.  There  is 
no  sufficient  cause  why  25  per  cent,  of  the  people  of  Pennsylvania  should  produce  in 
agriculture  a  value  of  852  annually  for  each  inhabitant  of  the  State,  while  59  per  cent, 
of  the  people  of  Virginia  should  only  divide  $42  per  head  of  total  population.  The 
influence  of  homo  markets  on  prices,  with  the  reflex  influence  of  prices  on  fertilization 
and  culture,  is  sufficient  to  answer  for  all  this  difference.  I  ask,  in  all  sincerity  and 
deference,  if  it  is  manly  or  just  to  decry  others  who  take  advantage  of  opportunities 
enjoyed  in  equal  fullness  by  ourselves,  while  we  utterly  refuse  to  use  them  t  In  this 
connection  permit  me  to  repeat  what  I  said  years  ago,  in  the  sincerest  and  most 
friendly  spirit,  of  the  unsurpassed  facilities  for  mining  and  manufacturing  enjoyed  by 
the  southern  portion  of  the  Atlantic  slope : 

"This  path  of  progress  has  been  equally  open  to  nil ;  laws  supposed  to  favor  a  diver- 
sified industay  have  been  applicable  to  all  States  alike ;  the  best  water-power  and  tho 
cheapest  coal  are  in  States  that  make  no  extensive  use  of  either ;  milder  climates  and 
superior  facilities  for  cheap  transportation  have  furnished  advantages  that  have  not 
been  transmuted  into  net  profits;  and  yet  such  communities,  daily  inflicting  irrepar- 
able injuries  upon  themselves  by  neglecting  the  gifts  of  God,  and  spuming  the  labor 
of  man,  are  wont  to  deem  themselves  injured  by  the  prosperity  flowing  from  superior 
industry  and  a  practical  i^olitical  economy." 

THE  COLLECTION  OP  STATISTICS. 

Leaving  considerations  bearing  on  the  value  and  uses  of  agricultural  statistics,  a  few 
thoughts  may  be  essayed  upon  means  and  appliances  for  statistical  collection.  More 
attention  is  now  drawn  to  this  subject  than  ever  before.  It  is  work  that  requires 
great  industry  and  conscientiousness  in  collecting  and  arranging,  and  presupposes  in- 
telligent appreciation  and  willing  co-operation  on  the  part  of  the  people.  Hence  sta- 
tistics is  a  science  that  did  not  flourish  in  the  dark  ages.  There  is  even  now  great  dif- 
ficulty in  statistical  collection,  on  account  of  popular  ignorance  and  prejudice,  in 
European  countries,  and  not  a  little  in  our  own  country.  There  is  yet  in  many  minds 
a  suspicion  that  the  census  marshal  is  only  a  harbinger  of  the  tax-gatherer.  As  an  ex- 
treme illustration,  the  State  census  of  Ohio  returned  38,000,000  i)ounds  of  tobacco  as 
tho  crop  of  1869;  the  General  Government,  which  levies  a  tax  on  tobacco,  obtained  re- 
turns of  only  18,000,000  for  the  same  crop.  Ordinarily,  the  census  makes  lai'ger  figures 
than  State  assessors.  For  instance,  in  the  same  State,  tlje  United  States  reported 
15,000,000  bushels  of  wheat  in  1860,  and  the  State  only  12,000,000.  Intelligent  people 
should  combat  this  prejudice  among  their  neighbors,  and  educate  them  as  to  the  value 
to  themselves  of  an  accurate  knowledge  of  local  resources. 

The  means  employed  and  lines  of  investigation  undertaken  in  the  countries  of  the 
globe  which  encourage  systematic  collection. of  agricultural  sj^at^sljcj^  ^0t  great 
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variety,  and  the  dc«rrcc  of  efficiency  attained  is  equally  various.  Siiecific  invcstiga- 
ti<«i8and  independent  research  may  be  conducted  irregularly  by  individuahi;  eocletics 
often  do  sncces-sful  work  within  their  own  organization ;  but  general  investigatioti,  in- 
volving every  portion  of  the  territory  of  a  country,  can  only  command  success  witli 
the  aid  of  the  dignity  and  authority  of  government.  The  European  governments  aro 
very  generally  committed  to  some  system  of  obtaining  the  acreage  cultivated  annually 
in  the  principal  farm-crops,  thougli  not  all  of  them.  In  this  respect  they  are  in  ad- 
vance of  our  own,  which  has  never  inclnded  in  census-laws  a  provision  for  this  initial- 
point  in  statistical  inquiry.  The  agricultural  census  of  Great  Britain,  which  is  annual, 
is  almost  coulined  to  an  enumeration  of  farm-animals  and  the  establishment  of  the 
area  of  each  crop.  Tlio  quantity  becomes  a  matter  of  estimate.  In  this  country  wo 
arc  left  to  guess  the  size  of  our  lields,  and  the  rate  of  production,  and  only  once  in  ten 
years  do  wo  venturti  to  obtain  a  reconl  of  gross  quantities.  These  quantities,  in  the 
case  of  -cereals,  may,  and  often  do,  vary  200,000,000  hushels  in  a  single  year.  The 
census  of  MIO  made  tlie  coni-crop  of  the  previons  year  838,000,000  hushels ;  that  of 
1870  cH'dited  hut  760,000,000  to  the  crop  of  1869;  whereupon  short-sighted  8tatL«»ticiaiis 
proclaim  a  gieat  decline  in  the  culture  of  maize.  Such  an  assumption  is  utterly  un- 
fonndeil.  Not  only  is  the  aggregate  quantity  increasing,  hut  the  ratio  to  population — 
bushels  per  capita — ^is  certainly  not  decreasing  in  any  marketl  degree.  The  crop  of  the 
year  18G1)  was  considered  a  failure,  when  Illinois  actually  olitaine<l  J30,000,(H)0  bushels, 
tljough  cxjiecting  in  the  previons  July  fully  230,000,OCi>.  So  in  wheat,  the  apparent 
increase  IVoni  173,000,000  to  287,000,000  bu^ols  is  deceptive  in  a  less  degree,  and  p;ir- 
tially  due  to  tho  e?^ceptionally  increased  yield  of  1869.  Tlie  need  is  imi>crative  for  a 
census  at  least  every  lifth  year,  and  an  agrioultnral  census,  embracing  area  and  quan- 
tity and  number  of'  f ar)n-animals,  should  be  taken  yearly.  Agitation  should  he  con- 
tinued till  tho  people,  and  the  Congress  that  does  tlwir  bidding,  shall  l>e  educated  up 
to  the  realization  of  suck  a  necessity. 

The  State  governments  have  an  important  work  to  do  in  this  direi'tion.  Ohio  has 
long  and  8ne<'esRf ally  taken  the  initiative ;  Minnesota  and  Kansas  liave  made  a  brave 
beginning:  Iowa  takes  a  comparatively  full  agricultural  census  biennially,  and  New 
York  and  Massachusetts  have  made  quite  thorough  work  in  decennial  jwriods  inter- 
mediate to  those  of  the  national  census.  Other  States  have  made  partial  enumerations. 
I  am  ^lad  to  learn  that  Georgia  has  commenced  the  work,  and  I  hope  all  the  people 
will  aid  in  making  it  a  thorough  one.    Most  of  tho  States  have  literally  done  nothing. 

The  collection  of  agricultural  statistics  lias  been  nmde  an  important  function  of  tho 
Department  of  Agriculture,  in  accordance  with  its  organic  act.  It  gathers  the  official 
records  of  foreign  governments,  societies,  technical  schools,  and  those  of  individual 
workers  in  experimental  science ;  of  the  United  States  census,  of  State  assessors,  and 
of  agricultural  organizations ;  and,  in  addition,  has  an  enthusiastic  cori>8  of  reporters 
in  all  sections  of  the  Unite<l  States,  working  unselOslily  for  tlw?  Ixjuefit  of  local  agri- 
culture and  for  tho  ge^ieral  weal,  and  toontlily — sometimes  oftencr — aiding  in  a  com- 
prehensive and  systematic  investigation  upon  any  topic  deemed  practical  and  impor- 
tant, souiotimes  reaching  tho  whole  country  and.  sometimes  of  limiteil  range.  Tho 
work  ijicludes  the  i-eporting  tho  c^mdition  of  groWinj;  crops,  tho  comparative  area  in 
cultivation,  and  ultimately  the  estimated  product,  ft  has  iMroved  the  most  reliable 
source  of  cun-ont  information  ol>tainabks  has  been  increasing  in  etliciency,  and  can  l»e 
rendereil  still  more  eflScient.  It  is  of  course  not  a  census,  and  is  not  so  regarded.  In 
tho  older  and  settled  States,  as  to  principal  crops  and  numlwis  of  farm-animals,  tho 
degree  of  reliability  has  compiareil  favorably  with  the  results  of  an  average  census,  and  iii 
some  points  has  fiy:  exceeded  in  completeness  and  accuracy  the  residtsof  several  State 
enumerations.  In  Kansas,  for  instance,  it  proved  the  assessors'  enumeration  of  sheep 
to  bo  little  more  than  half  the  real  numbers  in  the  State.  The  official  enumei'ation  of 
farm-animals,  in  every  State  or  Territory  west  of  Missouri,  either  by  census  or  assessors, 
is  exceedingly  incomplete.  In  the  minor  crops,  4ind  in  all  crops  in  new  States,  there  is 
more  or  less  incompleteness  or  inaccuracy  in  the  eetiniat«*8  of  the  Department,  from  the 
present  neecj^sity  of  tho  case,  as  there  is  in  many  points  in  State  and  national  enumer- 
ations. 

Only  Ohio  has  for  any  considerable  peno<l  made  such  enumeration;  a  few  ot hew  have 
barely  conimence<l  tho  work;  tho  great  State  of  Illinois  only  returns  stock  and  two  of 
the  principal  eroiis;  and  all  of  these  publications  are  too  late  by  months  to  aid  in  i>er- 
fectiug  l)e]>artment  estimates.  There  is  also  a  difficulty  in  constant,  sometimes  enor-* 
mous,  lliict nations  in  cultivated  area.  Tho  wheat-crop  in  Ohio  may  in  one  venr  be 
8,000,0(Hj  bushels,  in  another  28,000,000.  Yet, in  the  settled  States,  especially  as  to  prin- 
cipal croiv*,  :i])',)roximated  accuracy  has  been  attained.  For  Be\-en  years  the  Illinois 
estimates  oi  ci\,v\\  year  wei-o  based  respectively  on  those  of  the  preceding;  the  esti- 
mated ]>i'rr"ntage  of  tho  previous  yearns  crop  was  returned  for  each  county,  an<l  these 
local  retimis  w<;re  combined  with  due  reference  to  the  i-elative  crop-value  of  each  coun- 
ty, to  ft)mi  an  accurate  State  average.  In  this  time,  not  one  scintilla  of  aid  was  ol>- 
t  ained  cither  from  local  official  i-etunis  or  unofficial  estimates.  Whot  could  bo  expected 
in  such  a  case  but  discrepancy  f  Opportimity  for  verification  was  naturally  awaited 
with  misgivings.    AVhen  the  census  was  complete,  the  estimates  aiMl  tha^rjtams  of 
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domestic  animals  were  as  nearly  alike  as  two  independent  omimerations  conld  be  ex- 
pected to  he.  The  corn-crop  had  met  sudden  disaster  by  early  frost,  and  the  expected 
yield  in  August  had  been  relentlessly  reduced  in  October  by  more  tlian  40  i)er  cent., 
equal  to  the  enormous  dift'erenco  of  90,000,000  bushels;  the  census  sho^wd  a  reduction 
only  about  2  per  cent,  less.  The  figures  for  wheat  were  still  closer.  In  fact,  the  sub- 
stantial identity  on  all  important  jwints  was  remarkable.  Was  this  mere  guess-work, 
or  something  more?  Tlie  same  year  the  estimate  of  wheat  in  Minnesota  was  deemed 
too  largo  by  local  official  authority,  yet  the  census  sustained  the  accuracy  of  the 
national  estimate,  and  proved  the  8tato  enumeration  incomplete.  A  highly  est^emed 
rural  publicist,  in  New  York,  called  in  question  the  Department  estimate  of  wheat  of 
the  same  year,  as  quite  too  high  both  for  New  York  and  the  entire  country,  and  yet 
the  census  figures,  afterward  publislied,  were  higher  still. 

In  the  South,  with  a  gap  of  yeai*s  in  its  comparisons  of  production,  its  industrial  dis- 
turbances amounting  to  conviilsion  and  partial  destmction,  equal  accuracy  was  impos- 
sible, and"  of  course  unattainetl.  Information  concerning  the  cotton-crop  has  been 
move  complete  and  of  greater  accuracy  than  all  other  current  data  upon  that  subject. 
It  is  true  that  the  preliminary  estimates  made  during  the  picking  season  have  usually 
been  luider  rather  than  over  the  actual  outcome:  and  commercial  estimates  have  usu- 
ally been  placed  about  10  per  cent,  higher.  The  result  has  been,  whenever  a  crop 
decidedlv  short  has  occurred,  as  in  1871,  the  commercial  authonties  liavo  been  sadly  at 
fault. 

As  to  acreage  generally,  of  all  our  crops,  there  has  been  no  reliable  authoriiy,  no  basis 
whatever  lx?ing  furnished  by  the  census,  and  none  by  States  with  very  few  exceptions. 
ThePepartujenthas  attempted  estimates,  deducing  crop-acreage  from  estimates  of  aggre- 
gate production  and  estimated  yield  per  acre.  Now  while  a  county  estimate  of  total 
product  is  liable  to  be  slightly  too  loWj  the  estimated  yield  per  acre  is  quite  apt  to  be 
slightly  too  high,  and  if  uncorrecte<l  it  would  necessarially  make  the  area  of  crops 
too  small,  a  tendency  against  which  I  have  continually  had  occasion  to  labor.  Some 
critics  have  flatly  disputed  thjs  tendency  to  overestimate  the  yield  per  acre,  but  they 
have  done  it  in  ignorance  of  proven  facts.  From  this  consideration  I  have  for  years 
believed  that  the  reportwl  cotton-acreage  ndght  be  proven  by  accurate  enumeration 
somewhat  too  low,  but  have  not  felt  authorized  to  enlarge  it  without  positive  proof 
that  it  is  so — proof  that  I  hope  soon  to  be  able  to  aeeuranlate.  I  recognize  fully  the 
importance  of  tlie  ulmcmt  accuracy,  as  the  Department  figures  for  acreage  of  cotton 
are  the  only  basis  for  all  published  statements  of  such  areas.  As  an  illustiation  of 
this  fact,  it  will  be  remembered  that  during  the  war  great  efforts  wero  made  to  grow 
cott-on  largely  near  the  nortlieni  limits  of  its  possible  maturity,  and  the  area  was 
estimated  accordingly,  .and  stran^(j  to  say,  though  the  effort  was  long  since  mainly  aban- 
doned, those  same  figures,  (ten  tunes  too  largefor  the  present  day,)  with  annual  per- 
centage modifications,  are  still  doing  duty  in  journalistic  statistics. 

But  the  wibject  is  one  of  difficulty;. no  authority  is  infallible,  and  the  degree  of 
modesty  with  which  it  is  treated  will  distinguish  the  superficial  tyro  from  the  expe- 
rienced in  statistics.  Could  annual  enumeration  bo  not  only  inaugurate<l  by  States, 
Avith  a  common  schedule,  which  should  include  only  a  few  plain  and  practical  points  of 
inquiry,  but  be  also  thoroughly  made  and  promptly  published,  current  esthnates  on 
such  bas's  might  be  closely  approximate  and  of  greatly  enhanced  value.  1  would  urge 
upon  this  body  the  importance  of  laboring  to  establish  uniformity,  to  encourage  m 
every  State  an  annual  census  on  such  a  plan,  and  to  attempt  the  more  difficult  task  of 
educating  public  sentiment  to  thenecessity  of  appi"eciation  andcareful  and  conscientious 
co-operation  on  the  part  of  the  people. 

COXCLUSIOX. 

In  conclusion,  allow  me  to  ex|jress  the  hope  that  the  wise  deliberation  and  efficient 
miction  of  this  body  may  tend  to  hasten  the  day  when  23  per  cent,  of  our  people  shall 
funiish  a  bettor  and  more  varied  agricultural  supply  than  is  now  obtained  by  the  47 
l>cr  cent,  employed  in  agilculturc ;  when  the  21  per  cent,  now  engaged  in  mining, 
manufacturing,  and  the  mechanic  arts  may  become  42 ;  when  two  bl^es  of  grass  shall 
gi'ow  instead  of  one,  twenty-five  bushels  of  wheat  instead  of  twelve,  and  an  acre  of  cot- 
ton always  bring  a  bale;  when  clover  shall  appear  in  place  of  broom-sedge,  the  sun 
cejise  to  smite  with  barrenness  the  southern  sl()i)c,  and  many  fields  shall  be  green  with 
•  mangolds  for  the  fattening  of  lazy  bullocks  grazing  on  a  thousand  hills ;  when  superior 
and  more  various  implements  shall,  while  dividing,  multiply  the  labor  of  buman  mus- 
cle, and  steam  shall  supplement  and  save  the  costly  strength  of  beasts ;  when  a  moiety 
of  the  fanner's  income  may  suffice  to  pay  his  taxes,  his  bUls  for  commercial  fertilizers, 
and  all  purchases  of  farm-produce  that  he  fails  to  procure  from  his  own  fair  acres ; 
when  railroads  shall  cease  from  troubling  with  nnscmpulous  exactions,  and  unneccssaiT 
middlenjen  are  evermore  at  rest;  when  the  farmers  homo  shall  be  beautiful  witu 
flowei-s,  his  farm  a  smiling  landscape,  and  his  bams  shall  groan  with  the  burden  of 
identy ;  j;:nl,  finally,  when  the  farmer  shall  in  every  section  of  a  broad  and  prosperous 
land  bo  recognized  as  nature's  nobleman,  the  most  intelligent,  just,  healthy,  and  happy 
of  his  conutrvmen — ''an  honest  man,  the  noblest  work  of  God.''  .  '  ^^^i^ 
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REPORT  OF  ENTOMOLOGIST  AND   CURATOR  OF 

THE  MUSEUM. 

Sir  :  In  the  month  of  June  Mr.  J.  S.  Nixon^  of  Chambersburgh, 
Pennsylvania,  sent  to  the  Department  of  Agriculture  specimens  of  what 
he  calls  "  a  new  enemy  to  the  agriculturist/'  in  the  form  of  a  small 
beetle,  which  on  examination  proved  to  be  the  Systena  hlanda  of  Mel- 
sheimer.  This  insect  is  about  .12  of  an  inch  in  length,  and 
of  a  light  creamy  clay-color,  having  three  longitudinal 
darker  stripes  on  the  wing-covers.  Tliese  insects  vary  very 
much  in  color.  Mr.  Kixon  writes  that  the  beetles  have 
nearly  devastated  a  field  of  com,  eating  the  leaves  and 
leaving  the  bare  stalks  standing.  They  hop  like  a  flea,  and 
when  disturbed  hide  themselves  in  the  soil,  if  they  have  not 
time  to  escape  by  flying  away.  They  are  very  active  and 
voracious,  and  being  found  in  great  numbers,  they  are  very 
destructive  to  the  corn-plant.  They  have  not  attacked  any- 
thing but  the  com  (maize)  so  far. 
These  small  beetles  have  not  hitherto  been  reported  as  injurious  to 
any  of  our  crops,  and  as  they  are  nearly  related  to 
the  cucumber  or  flea  beetles,  the  same  remedies  used 
for  them  will  apply  to  the  Systen  hlanda, 

A  very  large  black  beetle  with  a  shorthorn  on  the 
top  or  front  of  its  head  was  very  injurious  to  young 
ash-trees  in  the  neighborhood  of  Babylon,  Long  Isl- 
and, where  it  appeared  in  great  numbers  according 
r^jjto  a  letter  from  a  correspondent,  Mr.  P.  H.  Foster, 
who  states  that  after  expending  five  days'  labor  in 
digging  out  the  beetles  his  foreman  estimated  the 
number  destroyed  at  one  bushel,  while  Mr.  Poster 
himself  thought  there  were  at  least  twenty-four 
quarts.    He  says : 

Wo  found  08  many  as  fonrtoen  at  the  root  of  ono  tree  8  feet  bij^li,  and  have  looked 
over  about  6,000  trees,  mostly  white-ash,  and  a  few  European,  (J^Yaxinvs  excelsior^) 
and  out  of  this  number  1,500  bad  boles  around  them ;  these  wo  opened  and  obtained 
the  above  results.  I  did  not  discover  their  depredations  until  tbey  bad  destroyed  a 
number  of  my  young  trees.     Another  seoaon  I  shall  study  them  more  tborougbly. 

The  insect  alluded  to  is  known  to  entomologists  by  the  name  of 
Xylorycies  (wood-borer)  satyrus^  of  Burmeister,  and  is  not  very  uncom- 
mon in  this  neighborhood,  where  it  has  been  taken  at  the  roots  of  ash- 
trees.  The  larva  resembles  the  white  grub  of  the  corn-field,  which  is 
the  larva  of  the  May-bug,  Laelmosterna^  but  is  of  a  much  larger  size, 
and  has  a  black  head  instead  of  the  head  being  of  a  red  color  as  in  the 
common  white  gnib.  These  larvae  feed  on  the  roots  of  ash-trees,  and 
have  been  taken  also  on  liquid  amber,  a  sweet  gum,  in  Maryland. 

The  best  way  to  destroy  them  is,  in  spring  and  autumn  to  dig  up 
around  the  roots  of  ash-trees  infested  and  to  destroy  white  grubs,  of  any 
size  whatsoever,  found  in  such  situations,  as  it  is  in  the  grub  state  they 
injure  the  roots.  The  perfect  beetles  shouUl  also  be  dug  out  at  the 
time  they  make  their  appearance  as  perfect  insects  and  destroyed  before 
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they  liave  bad  time  to  lay  their  eggs  for  another  brood  the  following 
season. 

Mr.  G.  F.  B.  Leighton,  president  of  the  Norfolk  (Ya.)  Horticultural 
and  Pomological  Society,  in  a  letter  to  this  Department,  in  answer  to 
some  questions  relating  to  the  twig-girdler,  Oncideres  cingulatuSj  states 
that  during  the  past  season  he  has  made  some  interesting  observations 
which  may  be  of  interest  to  entomologists  and  horticulturists.  After  re- 
marking on  the  habits  of  the  insect,  he  states  that  a  close  scrutiny  re- 
vealed the  fact  that  the  insects  girdle  the  twig  before  depositing  their 
6gg8>  although  be  supposed  it  otherwise  the  previous  season ;  he  also 
re^iomends  burning  the  twigs,  as  spoken  of  in  the  report  of  1871. 

During  the  month  of  July  the  much-dreaded  western  potato-beetle, 
Dorjiphora  deeem-lmeata,  made  its  appearance  in  the  immediate  neigh- 
borhood of  Washington,  D.  C,  several  of  the  mature  insects  having 
been  brought  alive  to  the  Department  of  Agriculture  for  identification. 
They  were  taken  by  Mr.  Charles  Chapin,  of  the  Marine  Corps,  in  a  gar- 
den, feeding  on  the  foliage  of  some  potatoes,  and  had  almost  mined  the 
plants.  About  the  same  time  it  made  its  appearance  in  Maryland,  near 
Baltimore,  specimens  having  been  received  from  Mr.  Onderdonk, 
president  of  the  College  of  Saint  James,  Washington  County, 
where  they  were  injuring  potatoes  materially  by  devouring  the  foliage. 
Larvae  were  also  received  from  G.  S.  Dressier,  Oriental  i)ost-office, 
Juniata  County,  Pennsylvania;  so  it  appears  that  this  destructive  in- 
sect is  making  its  way  east,  and  next  year  we  may  expect  to  hear  more 
of  its  ravages  in  Pennsylvania  and  Maryland. 

In  New  York  it  appeared  in  four  counties,  viz,  Wyoming,  Niagara, 
Allegany,  and  Chautauqua;  in  the  latter  it  was  quite  mischevous. 
Pennsylvania  received  a  more  general  visitation,  not  less  than  thirteen 
counties  reporting  the  presence  of  these  pests.  They  wore  very  severe 
in  Huntingdon,  Fayette,  Beaver,  Jefferson,  Crawford,  Forest,  and 
McKean ;  less  serious  damages  are  reported  in  Snyder,  Cambria,  But- 
ler, Cameron,  and  Berks.  In  Elk  County  they  attacked  the  Early-Rose 
potatoes,  which  bad  previously  been  exempt  from  their  ravages.  In 
McKean  the  beetles  appeared  May  1,  and  their  young  began  to  hatch 
out  in  the  third  week  following.  The  ravages  of  this  beetle  constituted 
almost  the  whole  of  the  casualties  to  the  crops  from  insect  enemies  in 
this  State. 

In  regard  to  this  insect  a  Dodge  County  (Nebraska)  correspondent 
says : 

As  Boon  as  the  soft  bugs  or  grubs  are  hatcbed  in  the  early  part  of  the  spring,  I  har- 
row the  patch  with  a  slanting  (backwards)  tooth  harrow ;  the  beams  knock  off  the 
gnibs  and  the  teeth  bury  them  in  the  soil,  from  which  they  have  not  power  to  rise. 
When  the  plants  are  over  6  inches  high  I  use  a  two-horse  four-shovel  corn-cultivator, 
having  hung  sticks  of  rouud  fire-wood,  3  Jeet  long,  by  ropes  transversely  across  the 
frame  about  a  foot  and  a  half  in  advance  of  the  shovel-blade ;  the  dangling  stickH 
knock  off  the  grubs,  and  the  shovels  effectually  bury  th«m.  I  do  this  in  the  middle  of 
a  hot,  dry  day,  and  have  kept  two  acres  completely  clean  by  going  through  once  a 
week,  tlius  keeping  down  tlie  bugs  and  the  weeds  at  the  same  operation.  Two  to 
three  hours'  work  of  this  kind  wiU  accomplish  more  than  a  dozen  children  in  a  whole 
day  with  sticks  and  pans,  according  to  the  old  way. 

Our  correspondent  in  Union  Parish,  Louisiana,  describes  an  insect 
feeding  upon  the  potato,  which  he  supposes  to  be  a  larva  of  the  D.  decern- 
lineataj  but  his  description  is  not  sufficiently  accurate  to  distinguish 
it  from  another  species,  D.  jimcta.  It  is  a  broad,  stumpy  worm,  nearly 
as  broad  as  long,  head  black,  color  reddish  brown,  with  black  spots  ex- 
tending along  the  sides  of  the  body. 

In  Eandolph  Co.,  West  Virginia,  the  beetles  were  quite  numerous,  being 
picked  off  the  vines.    In  Braxton,  Barlow,  Cabell,  Marion,  and  Morgau^ 
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tliey  were  very  destructive.    They  were  also  present  in  Doddridge  and 
Kauawbaj  in  the  latter  of  wbicli  they  were  making  their  first  appear- 
ance.   In  many  cases  they  were  effectually  resisted  by  the  farmers.  Our 
correspondent  in  Tyler  speaks  of  a  species   of  potato-bng  but  little 
known  and  very  destructive.    Some  farmei's  sprinkled  lime  on  the  vines, 
and  others  turned  in  tbeir  chickens.    Our  correspondent  would  confer  a 
favor  by  sending  a  specimen  to  the  Deimitmeut.    Sixcountiesin  Kentucky 
report  the  presence  of  this  insect.    In  Spencer  a  tbinl  of  the  jiotato-crop 
was  destroyed;  in  Heniy,  Livingston,  Anderson,  Fayette,  and  Shelby 
the  losses  were  lighter.  The  ravages  of  the  beetle  were  here  successfully 
resisted  either  by  sprinkling  Paris-green  upon  the  vines  or  by  shaking 
them  off  into  vessels  and  destroying  them  wholesale.    In  Henry  the 
lady-bug  {Cocf^hiella)  destroyed  the  eggs  of  the  beetles  in  great  numbers. 
Korth  of  the  Ohio  River  this  insect  is  reported  in  every  direction.    In 
Ohio,  the  destruction  was  mostly  in  the  northern  counties,  though  the 
beetles  were  threatening  in  Highland,  in  the  southwest.    In  AYavShing- 
ton  and  Meigs,  in  the  southeast,  fear  of  the  pest  had  greatly  restrictetl 
potato-planting,  and  hence  the  insect  had  but  little  to  feed  upon.    lu 
Morrow  the  crop  was  cut  down  one-half;  in  Franklin,  20  per  cent,  in 
spite  of  strenuous  resistance;  in  Trumbull  the  entire  crop  was  threat- 
ened; in  Logan,  the  beetles  re-appeared  in  apparently  undiminished 
numbers  after  every  effort  for  their  destruction.    Great  havoc  is  also 
reported  in  Stark ;  some  Swiss  residents  of  this  county  state  that  this 
beetle  is  known  in  Switzerland.    In  Mahoning,  Medina,  Portage,  Geau- 
ga, Marion,  and  Koble  the  insect  was  more  or  less  injurious.    In  many 
cases  it  was  destroyed  by  persistent  and  intelligent  efforts,  and  the  crops 
substantially  saved.    They  were  destructive  also  in  several  counties  of 
Michigan,  such  as  Lapeer,  Manistee,  Mason,  and  Branch.    In  Antrim, 
however,  *'the  farmers  have  the  inside  track,''  while  the  annoyance  had 
perceptibly  diminished  in  Monroe,  Benzie,  Tuscoki,  Shiawassee,  and 
Hillsdale.    The  l)eetles  were  very  numerous  in  Johnson,  Martin,  Cass, 
Dubois,  and  Orange  Indiana.    Jii  Howard,  the  lady-bug  was  efficiently 
destroying  them.    In  Franklin  they  were  less  troublesome  than  last 
year.    Paris-green  was  extensively  used  in  some  counties  with  varying 
success.    Great  damage  was  done  in  Mercer,  Ogle,  Boone,  Lake,  Winne- 
bago, and  Bureau  Illinois,  while  in  Stephenson,  Montgomery,  and  Mad- 
ison they  were  of  small  import.    La  Crosse  County,  Wisconsin,  reports 
an  increased  number,  while  in  Columbia,  Adams,  Juneau,  and  Clark 
they  were  very  troublesome.    In  Portage  they  were  very  thick,  but 
were  preyed  upon  by  other  insects  to  an  increasing  extent.    In  Ozaukee 
they  had  lost  their  terrors,  being  easily  destroyed.    In  Brown  abundant 
rains  enabled  the  vines  to  grow  in  spite  of  them. 

In  Minnesota  the  devastations  were  more  se\^re  in  Ramsey,  Houston, 
Isanti,  Meeker,  and  Wright,  while  in  llenville  they  were  less  numerous 
than  formerly.  Our  correspondent  in  Rock  reports  a  new  potato-bug 
as  destructive  as  the  striped  bug.  Only  three  counties  in  Iowa — ^Tama, 
Winneshiek,  and  Muscatine — report  the  presence  of  the  Colorado 
beetles. 

"^  It  does  not  appear  to  be  generally  known  that  a  luminous  beetle 
closely  resembling  the  ^'ciicuyo^  or  fire-fly  of  the  West  Indies 
is  found  abundantly  within  the  limits  of  the  United  States, 
and  although  the  fact  may  not  be  of  any  value  to  the  agricul- 
turist, it  must  yet  bo  interesting  to  entomologists  in  general. 
We  therefore  make  extracts  from  a  letter  from  a  valued  cor- 
respondent, ]\Ir.  i^.  B.  Moore,  Manatee,  Florida,  who  at  the 
same  time  forwai'ded  with  his  letter  specimens  of  an  insect, 
^'^'     which  proves  to  be  the  Pp'ojjhortis  _2>//y^o(?m/5,  (Fig.  3,)  a 
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species  of  snappiii^-beello,  ami  closely  resembliiif::  the  Fyropltorus  noctl- 
btciis^  (Fi<>'.  4.)  or  lar-lamod  lire-fly  ot"  the  West  ludies,  with  exception 
of  size,  as  will  be  seen  by  the  wood-cuts. 

]\Ir.  Moore  writes  that  *•  these  insects  are  very  plentiful 
on  the 'piue-baiTens' and  among  sawpalniettoes,  having 
captureil  as  many  as  nineteen  t>n  the  2Sth  of  Auj^i»t. 
The  common  'li;:»htnin^-bug'  or  iire  fly,  (Phoiiiius  pyraUs,) 
is  also  abundant,  but  appeai-s  an  hour  earlier  in  tlie  even- 
ing, and,  no  doubt,  has  often  l»een  inistaken  for  this 
insect.  In  its  manner  of  flight  the  Pyrophorns  seldom 
rises  more  than  three  feet  above  the  earth,  so  as  to  pass 
dose  over  the  tops  of  the  vegetation.  Their  flight  is  also 
much  slower  and  more  meandering.  The  light  is  emitted 
Fig.  4.  from  the  reservoirs  of  the  thorax  at  the  base  of  the  spines 
and  through  them.  When  on  the  wing  it  is  generally,  if  not  always,  con- 
tinuous and  equal  in  amount,  as  seen  from  above  or  below.  I  do  not 
think  it  is  remittent,  and  there  is  no  fla,«5h,  and  in  amount  there  is  less 
than  the  Photimts  pyralis  emits  at  the  time  of  its  flasli;  there  is  no  per- 
ceptible difference  in  the  color  of  the  light  of  the  tw^o  species,  except 
that  which  rises  from  degree  of  intensity,  its  utmost  luminosity  is 
attained  when  running  on  the  ground.  When  pkiced  upon  a  quilt  or  pil- 
low an  almost  dazzling  eflulgence  emanates  from  the  thoracic  i^eservoirs, 
seemingly  from  the  disks  or  perhaps  globes,  one  at  the  base  of  each 
spine.  If  caught  and  held  between  the  thumb  and  fing(»r  gently,  the 
same  effulgence  is  emitted.  If  the  insect  stops  running  or  takes  wing 
the  light  emitted  is  much  less,  though  a  fixed  phoj^phorescence. 

"Experiments  in  a  dark  room,  with  eighteen  of  the  Pyrophorus  and 
one  of  the  common  Photinvs  on  a  table,  enabled  me  to  compare  the  light 
.  of  one  of  the  former  with  that  of  the  latter  at  their  maximum  brilliancy, 
and  I  find  them  about  equal;  though,  as  one  is  a  flash  and  the  other  a 
continuous  light,  I  think  the  latter  is  really  superior.  I  have  not  found 
the  one,  when  in  its  native  habitat",  iiitniding  ui>on  the  possessions  of 
the  other,  but  they  keep  apart.  When  examining  them  with  a  glass,  I 
discovered,  while  observing  one  that  lay  ui)on  its  back,  other  sources 
of  illumination ;  luminous  dots,  in  pairs,  were  first  detected  along  the 
lateral  margins  of  the  abdomen,  and  transversely  opposite ;  the  ante- 
rior pair  rather  faint,  indeed  not  discovered  till  after  the  next  succeed- 
ing pair  were  seen;  the  next  bright;  the  third  pair  I  would  rate  be- 
tween them  in  luster;  a  fourth  pair  a  little  fainter;  these  united  by 
a  line  of  light  extending  across  the  abdomen  at  the  junction  of  the  seg- 
ments. I  could  discover  no  trace  of  concurrent  or  sympathetic  action 
between  the  light  emanating  from  the  thorax  and  that  from  other  parts 
of  the  body,  nor  could  any  mode  of  teasing  the  insect  induce  an  aug- 
mentation or  diminution  of  light  irom  the  last. 

"The  PyropUorus  has  a  habit,  before  it  becomes  jaded,  of  throwing 
itself  up  from  the  ground  or  other  surface  when  placed  upon  its  back, 
by  a  spring  or  jerk  of  the  head  downward,  and  can  throw  itself  to  a 
height  of  six  or  eight  inches.  I  found  the  combined  light  of  eighteen, 
in  a  two-ounce  vial,  not  suflicient  to  enable  me  to  read  a  newspaper,  as 
one  could  desire  to  do  in  a  public  assembly.'' 

In  answer  to  a. request  for  living  specimens,  Mr.  ]\Ioorc  rej)lies  that 
those  he  confined  died  in  less  than  thirty-six  hours. 

<jrasshoppers  have  been  reported  as  quite  destructive  in  many  parts 
of  the  country.  As  no  specimens  have  been  forwarded,  however,  it  is  a 
little  difficult  to  say  in  some  cases  which  of  the  two  species,  Caloptenvif 
sprehis  aiul  C.  fermir-rtihrnm^  are  intended. 
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Only  four  counties  east  of  the  Mississippi  reported  the  presence  of 
these  insects.  In  some  localities  of  Carroll,  New  Ilampshiro,  they  were 
very  numerous,  and  it  was  feared  they  would  do  great  damage  to  the 
growing  crops.  In  WaiTcn,  Virginia,  they  destroyed  some  of  the  pas- 
tures, and  made  demonstrations  upon  oats  and  barley.  In  Jefferson^ 
West  Virginia,  they  appeared  in  great  numbers ;  so  thick,  in  some  places, 
that  it  was  possible  to  take  them  up  by  the  shovelful.  They  were  also 
reported  as  'Hhick''  in  Edwards  County,  Illinois. 

West  of  the  Mississippi  their  mischievous  influence  was  felt  from 
Texas  to  Minnesota,  and  westward  to  the  Pacific  coast.  Texas  had  aa 
especially  severe  visitation.  In  JMedina  and  Bandera  counties  they 
nearly  destroyed  the  grain-crops,  vegetables,  and  fruits.  They  were 
also  very  destructive  in  De  Witt,  Blanco,  and  Kendall.  In  San  Saba, 
their  presence  delayed  corn-planting  till  May  1.  In  Murray  County, 
Minnesota,  these  pests  appeared  June  12,  and  ruined  many  late-sown 
crops.  In  Jackson  they  appeared  in  countless  numbers  and  remained 
about  a  week,  eating  up  the  crops  very  clean.  In  Cottonwood  they 
appeared  June  15,  coming  from  the  southwest,  and  were  very  destruc- 
tive, especially  upon  the  wheat-crops,  reducing  the  yield  of  the  county 
to  only  a  half  average.  At  the  date  of  the  report  the  young  were  be- 
ginning to  hatch.  In  Blue  Earth  they  were  observed  coming  in  the 
same  direction. 

The  correspondent  in  Martin  County  leaves  the  condition  of  spring 
wheat  and  barley  without  note,  since  both  are  now  covered  with  grass- 
hoppers. These  appeared  in  the  western  and  southwestern  parts  of  the 
county,  June  17,  and  twenty-four  miles  more  easterly  on  the  21st. 
They  appeared  about  noon,  on  days  of  sunshine,  high  in  the  air,  seeming 
in  the  sunlight  to  be  of  a  silvery  hue,  their  wings  light  brown.  At  flbrst 
scattering  widely,  the  second  day  at  noon  they  appeared  in  immense 
numbers,  filling  the  air  even  to  the  ground.  Gardens  were  first  attacked, ' 
onions  and  cabbages  fall  before  their  ravages  in  the  beginning,  and^ 
following,  all  tender  plants,  even  tobacco  and  wormwood ;  next  barley 
and  wheat,  the  leaves  of  which  they  strip  in  patches.  About  the  fourth 
day,  increasing  in  numbers,  they  made  a  united  attack  on  nearly  all 
lands  of  grain — seeming  to  leave  corn  and  peas  comparatively  undis- 
turbed. About  the  seventh  or  eighth  day  they  began  to  rise,  leaving 
finally  about  the  eighth  or  ninth  day  about  noon.  Millions  of  these  in- 
sects may  at  that  time  be  seen  flying  in  the  air  in  the  wind  direction. 
They  began  to  leave  Martin  County  on  June  29,  and  four  or  five  days 
had  elapsed  before  all  had  gone.  They  injured  but  did  not  destroy  the 
wheat-crop,  some  pieces  being  left  almost  unmolested,  while  others  were 
badly  stripped.  Vegetable-gardens  were  generally  ruined.  A  tract  of 
two  thousand  acres  of  beans,  planted  by  a  company  consisting  of  three 
Englishmen,  who  broke  the  prairie,  was  to  the  extent  of  nearly  three- 
fourths  devasted  by  grasshoppers. 

In  Pocahontas  County,  Iowa,  they  appeared,  in  the  fore  part  of  June, 
in  an  army  thirty  miles  from  front  to  rear,  moving  eastward  on  the 
ground  till  noon,  when  they  took  flight,  flying  very  high.  Their  rear 
l)€assed  two  weeks  after  their  front  had  first  appeared.  They  destroyed 
50  per  cent,  of  the  crops.  In  Emmett  the  barley  was  entirely  destroyed 
and  other  grains  seriously  damaged.  Greater  or  le^s  injuries  are  re- 
jiorted  in  Cherokee,  Calhoun,  and  Woodbury. 

In  Burt  County,  Nebraska,  the  young  insects  were  hatched  out  in  im- 
mense numbers  too  late  for  small-grain  crops,  but  not  too  late  for  com. 
They  also  appeared  in  Boone  and  Dixon  in  large  force,  where  they  de- 
posited their  eggs  and  did  much  mischioi*.    The  correspondent  in  Dixon, 
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after  careful  examination,  is  satisfied  that  not  over  a  third  of  the  eggs 
deposited  were  hatched.  They  hatched  out  largelj'  in  Larimer  County, 
Colorado.  In  San  Luis  Obispo,  California,  they  were  destructive  on 
grain-crops,  while  in  Fresno  they  were  equally  injurious  to  corn  and 
cotton. 

Dr.  F.  C.  Renner,  of  Frederick  County,  Maryland,  writes  to  the  De- 
partment that  several  years  ago  he  collected  some  poke-root  {Fhytolaeca 
decandra)  for  medicinal  puq)oses,  and  placed  it  at  various  places  about 
the  house  to  dry.  After  several  days  he  observed  that  there  were 
many  cockroaches  lying  dead,  and  upon  examination  found  they  had 
been  partaking  freely  of  the  poke-root  Some  of  the  root  was  placed 
near  their  haunts,  and  the  result  was  that  it  rid  the  premises  of  those 
insects.  Since  then  he  has  communicated  the  remedy  to  others,  who 
Lave  tested  it  with  satisfactory  results. 

We  have  not  yet  had  an  opportunity  of  trying  the  eflacacy  of  the  root 
as  an  insecticide,  but  shall  test  it  in  the  spring.  Should  any  of  our  cor- 
respondents have  experimented  with  it,  they  will  oblige  us  by  giving 
the  result  of  their  experience  before  we  venture  to  recommend  it  for 
general  use. 

The  tobacco  hawk-moth  or  "horn-blower"  of  Maryland,  Macrosila 
(SphiTix)  Carolina^  Linn.,  is  a  large  moth,  the  caterpillar  of  w^hich,  com- 
monly known  as  the  tobacco-worm  (Fig.  5)  in  the  Middle  States,  is 
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very  destructive  to  the  leaf  of  the  tobacco-plant,  when  the  worm  is 
young,  by  eating  holes  in  the  leaves,  thus  spoiling  them  for  use  as 
wrappers  for  cigars,  and  when  old  by  devouring  the  whole  of  the  leaf 
itself.  These  worms  appear  of  all  sizes,  during  late  summer  and  au- 
tumn, in  the  tobacco-fields  in  Maryland,  the  first  brood  of  eggs  hatch- 
in  May  or  June. 

During  the  last  season  the  Department  has  received  numberless  letters 
on  the  subject  of  their  ravages,  desiring  information  concerning  their 
habits,  and  the  best  remedies  that  can  bo  suggested  for  their  destruc- 
tion. We  shall  therefore  give  a  short  description  of  their  transforma- 
tions from  the  egg  to  the  perfect  fly.  The  egg  is  deposited  singly  on  the 
leaf  of  the  tobacco  or  tomato  plant,  and  the  young  worm  when  first 
hatched  out  by  the  heat  of  the  sun,  commences  to  eat  holes  iu  the  leaf 
of  the  plant,  and  sheds  its  skin  several  times  before  attaining  its  full 
size  ]  it  then  goes  into  the  earth  and  the  pupa  (Fig.  6)  is  formed  in  a 
subterranean  cell,  the  late  broods  remaining  as  pupa3  all  winter,  and 
coming  out  as  the  perfect  fly  the  Fig.  c. 

following  spring.  The  insect  (Fig. 
7)  appears  from  June  and  July  until 
late  fall.  It  hovers  in  the  twilight 
like  a  humming-bird  over  flowers, 
especially  honeysuckle  and  James-ti 
town   weed.   Datura  stramonium,    — «8«aaBB»»*^  ^  j 
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suckiug  the  nectar  by  xaeaus  of  its  long,  flexible  tongue,  which,  when 
the  insect  is  at  rest,  is  coiled  up  like  a  watch-spring  under  the  head. 
The  tongue  when  unrolled  measures  four  to  six  inches  in  length,  and 
the  caterpillar  feeds  also  on  the  potato,  red  i)epper,  and  tomato,  as 
well  as  tiic  tobacco.  This  insect  is  almost  exactly  like  the  northern 
so-called  potato-worm  in  all  the  states  of  lava,  puim,  and  insect,  and 
can  scarcely  bo  distinguished  from  it  by  young  entomologists ;  but  in 
the  "  tobacco-worm  "  the  anal  horn  on  the  tail  of  the  cateri)illar  is  red- 
ish  instead  of  bluish ;  it  also  has  no  longitudinal  white  stripe,  the 
pectoral  feet  are  ringed  with  black,  the  body  is  more  hirsute,  and  the 
insect  itself  is  more  indistinctly  marked,  and  always  Jias  a  white  mark 
at  the  base  of  its  wings  and  partly  on  the  thorax,  (Fig.  7,)  which  the 
moth  of  the  potato- worm  has  not.     (Fig.  8.) 
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The  potato-worm  is  also  found  feeding  on  the  tobacco  in  Maryland, 
and  frequently  a  bluck  or  nearly  black  variety  of  the  worm  is  taken, 
especially  towards  the  end  of  the  season.  The  potato  or  tomato  worm 
has  also  been  accused  of  being  poisonous,  but  this  is  entirely  erroneous, 
a^  the  horn  on  the  tail  of  the  caterpillar  is  incapable  of  inflicting  any 
serious  Avound,  and  has  no  poisonous  properties  whatever.  The  potato- 
worm  is  the  northern  species,  and  in  Maryland  the  two  species  meet, 
and  are  found  indiscriminately  together  in  the  tobaeco-fields,  yet  never 
mixing,  but  remaining  perfectly  distinct,  although  so  nearly  allied  in 
appearance,  habits,  and  Ibod. 

There  are  several  parasites,  and  one  in  particular,  that  is  very  useful 
in  destroying  the  potato  and  tobacco  worm.  It  is  a  minute,  lour- winged 
fly,  (Microgastcr  conf/rcfjata,)  which  deposits  its  eggs  in  the  caterpillar, 
and  eventually  kills  it.  The  eggs  of  this  parasite,  to  the  number  of 
one  hundred  or  more,  are  deposited  in  the  back  and  sides  of  the  cater- 
pillar, in  small  punctures  made  by  the  ovipositor  of  the  fly.  The  larvie, 
when  hatched,  feed  upon  the  fatty  substance,  and  when  iully  grown  eat 
a  hole  in  the  skin,  and  each  maggot  spins  for  itself  a  small  white  oval 
cocoon,  one  end  of  which  is  fastened  to  the  skin  of  the  worm,  and  the 
caterpillar  appears  as  if  covered  with  small  oval  white  eggs.  Eighty- 
four  flies  were  obtained  from  one  caterpillar  by  Say,  and  Fitch  counted 
one  hundred  and  twenty-four  cocoons  on  another  worm,  so  that  these 
insects  must  destroy  a  great  number  of  worms.  The  parasite,  however, 
is  said  to  be  destroyed  by  another  hymenopterous  insect,  (Fteromahia 
tahacum^)  which  deposits  its  eggs  in  the  cocoons  of  the  microgaster. 
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Another  specu^s,  Ibrmin^  au  immeuse  mass  of  loose  woolly  cocoons,  is 
also  said  to  kill  the  caterpillar  of  the  potato-sphinx,  and  most  probably 

1' is.  B. 


attacks  also  that  of  the  tobacco- worm  in  a  similar  maunor.  It  is,  there- 
fore, of  great  consequence  when  destroying  the  caterpillars  by  hand- 
picking  to  avoid  cnishing  or  injuring  any  caterpillars  which  appear  to 
have  either  white  floss  or  egg-like  cases  on  their  backs  or  sides,  as  these 
are  the  cocoons  of  a  very  useful  insect,  which,  if  left  undisturbed,  would 
produce  multitudes  of  flies,  which  would  destroy  an  immense  number 
of  these  injurious  worms. 

The  hornets,  and  an  orange-colored  wasp,  taken  by  Walsh  for  a 
Folistesj  devour  the  caterpillar  when  young  and  small.  The  best  rem- 
edy against  these  insects,  however,  is  to  poison  the  fly  which  produces 
either  the  potato  or  tomato  worm,  by  dropping  a  mixture  of  "  blue 
stone"  of  the  druggists,  or  crude  black  arsenic,  into  the  flower  of  the 
Jamestown  weed,  or  stramonium,  in  the  evening,  when  the  fly  will  come 
and  insert  its  long  proboscis  into  the  flower,  sip  up  the  poisonous  mix- 
ture, and  die  before  depositmg  its  eggs. 

A  correspondent  from  Tennessee  flnds  it  advantageous  to  cultivate  a 
few  plants  of  the  Jamestown  weed  among  bis  tobacco,  and  then  to 
poison  the  blossoms,  as  they  appear,  with  the  above-mentioned  liquid, 
every  evening,  and  has  thereby  saved  a  great  part  of  his  crop  uninjured. 
In  Maryland  some  tobacco-growers  utilize  young  turkeys  by  driving 
them  into  the  tobacco-field,  Avhere  they  pick  the  worms  from  the  leaves. 
Some  iflanters  also  pay  a  small  premium  to  children  for  the  dea<l  millers 
or  flies,  which  are  readily  killed  with  a  piece  of  shingle  or  board  as  they 
hover  over  the  flowers  in  the  evening  twilight. 

]\rr.  Fred.  J.  Kron,  of  Albemarle,  North  Carolina,  in  a  letter  to  the 
Department,  complains  bitterly  of  the  injury  done  to  all  varieties  of 
grape-vines  by  the  grape-vine  borer,  ^geria  poUstiforviiSj  de8(;ribed  and 
figured  in  former  reports  of  the  Department,  (1854,  p.  80,  and  1867,  p.  72.) 
Mr.  Kron  states  the  insect  has  destroyed  for  him  one  hundred  and  seven 
varieties  of  grapes,  derived  from  the  Luxembourg,  in  Paris,  including 
some  five  thousand  vinesj  and  adds,  that  there  is  but  one  variety  that 
has,  so  far,  defied  its  ravages,  and  that  is  the  scupperuong,  which  flour- 
i^es  in  the  midst  of  the  devastation  caused  by  the  borer,  all  around  it. 
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Mr.  Kron  likewise  states  that  he  found  a  phylloxera  on  a  Clinton  root, 
and  adds:  **The  insect  has  been  noticed  here  for  more  than  thirty 
years,''  but  he  does  not  complain  of  its  doing  much  injury. 

In  connection  with  this  last-named  insect,  so  destructive  to  the  fi^rape- 
viues  of  France,  Mr.  Gaston  Bazille,  vice-president  of  the  Agricultural 
Society  of  H^rault,  publishes  a  remedy  for  the  Phylloxera,  which  is 
translated  and  republished  by  Mr.  Charles  Y.  Riley,  in  the  New  York 
Tribune,  as  follows: 

Three  holes  arc  made  aronnd  the  injured  or  infested  vine,  varying  the  depth  accord- 
ing to  the  nature  of  the  soil,  but  generaUy  2|-  feet.  These  holes  were  made  in  the 
experiments  reported,  hy  means  of  a  pointed  iron  bar  and  a  heavy  maul.  A  tube, 
with  a  funnel  attached,  is  placed  in  the  hole,  two  ounces  of  sulphuret  of  carbon  are 
poured  into  the  tube,  which  is  then  closed  with  a  cork.  The  vapor  of  the  sulphuret 
of  carbon  i>ermeates  the  soil  and  impregnates  all  the  roots  of  the  vine.  The  gas  en- 
gendered (thcfUgh  not  the  case  with  the  liquid)  is  not  fatal  to  the  vine,  but  is  sure 
death  to  the  insects.  Four  ounces  of  the  liquid  has  been  found  sufficient  for  an  ordi- 
nary vine ;  but  sprinkling  on  the  surface  must  be  carefully  avoided,  as  it  is  in  such  a 
case  very  injurious  to  the  vine,  whereas  a  pound  may  be  used  in  tho  soil  without  in- 
jury to  the  roots. 

The  following  article  on  the  same  subject,  from  the  Bulletin  des 
Sceances  de  la  Societie  d'Agriculture  de  France,  1872,  p.  514,  may  be  of 
interest  to  some  of  our  wine-growers  as  showing  the  good  effect  of  an 
application  of  soot  for  the  destruction  of  the  grape-vine  root  gall-louse. 
However,  not  having  tried  the  soot  ourselves,  we  can  only  give  the  ex- 
perience of  others,  and  add  that  Dr.  Emi,  formerly  chemist  to  the  De- 
partment of  Agriculture,  in  a  letter  from  Berne,  Switzerland,  has  also 
highly  recommended  the  use  of  soot  for  the  same  insect. 

M.  Kogier,  mayor  of  Poule  Gard,  exhibited  to  the  central  society  of  agriculture  the 
result*  obtained  by  the  use  of  soot  in  the  treatment  of  vines  attacked  by  the  Phylloxera, 
A  young  vine  attacked  by  this  insect  in  1869  was  treated  with  soot  put  at  the  foot  or 
root  of  each  stem  in  the  quantity  of  a  half  kilogram,  (about  one  and  one-tenth  of  a 
lK>und.)  The  vine  recovei-ed.  The  following  years  all  the  stems  which  composed  it 
were  smoked  with  soot.  This  vine  has  a  remarkable  vigor,  whUe  the  neighboring  vines 
were  dead  or  seriously  injured.  All  vines  treated  with  soot,  used  as  a  preservative 
compost,  are  healthier,  although  surrounded  with  diseased  vinos. 

We  give  the  above  extract  for  what  it  is  worth,  and  hope  some  of  our 
correspondents  will  try  soot  and  report  the  result  to  the  Department,  as 
we  have  scarcely  any  of  these  destructive  insects  in  our  own  immediate 
neighborhood.  In  reference  to  this  insect,  the  grape-root  gall-louse,  the 
Department  has  received  a  very  interesting  letter  from  Mr.  George  W. 
Campbell,  of  Delaware,  Ohio,  in  which  he  expresses  the  opinion  that 
the  aphis  (Pemphigus)  affecting  the  leaves  and  that  upon  the  roots  are 
not  identical.    He  says: 

I  have  since  then  found  in  two  instances  what  were  doubtless  eggs  of  the  PhylloxerA 
(root-gall-louse)  upon  diseased  roots  the  same  as  those  within  the  gaUs,  but  solitary', 
and  not  in  clusters  as  in  the  galls.  This,  I  think,  settles  the  question,  that  the  aphides 
infesting  the  roots  are  propagated  under  ground  upon  the  roots,  and  that  they  are 
probably  not  the  same  as  are  propagated  in  the  galls  upon  the  leaves. 

Mr.  Campbell  also  sent  specimens  of  the  roots  injured,  together  with 
numerous  root- gall-lice  clustered  upon  them,  but  although  carefully  ex- 
amined with  the  microscope  we  failed  to  find  any  eggs  whatever  upon 
the  roots  sent.  These  roots,  however,  have  been  planted  just  as  re- 
ceived, with  the  insects  upon  them,  in  a  ilower-pot,and  placed  in  a  largo 
wardian  case  in  close  contact  with  other  pots  containing  healthy  vines, 
in  order  to  find  out  if  the  insects  will  pass  from  one  vine  to  another 
during  the  winter,  and  if  the  healthy  roots  will  next  season  be  infested 
with  either  root  or  leaf  gall-lice.  We  give  Mr.  Campbell's  remarks 
merely  to  stimulate  further  inquiry  into  the  identity  of  the  two  insects, 
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as  many  natnralists  have  stated  them  to  be  merely  varieties  of  the  same 
insect.  In  France  it  appears  that  flooding  the  vineyards  at  certain 
seasons  to  drown  the  insect  out  has  been  recommended,  but  this  plan, 
even  if  successful,  could  only  be  carried  out  in  level  places,  and  could 
not  be  adopted  in  side  hill  vineyards. 

The  roots  of  the  grape-vines,  both  foreign  and  native,  in  th^e  gardens 
of  the  Department  of  Agriculture,  have  been  examined  carefully  for  the 
root  gall-louse,  especially  where  the  vines  appeared  sickly  and  weak, 
and  although  the  grape-vine  ^of  gall-louse.  Pemphigus  vitiMicd  of  Fitch 
had  been  extremely  plentiful  on  two  of  the  vines  (Muscat-Hamburg  and 
Black  Prince)  in  the  grape-house,  indeed  so  much  so  as  to  necessitate 
cutting  them  down,  yet  neither  on  these  vines  nor  on  any  others  near 
them  could  a  true  rooMouse  {Phylloxera)  or  any  other  insect  be  found, 
either  in  the  autumn,  winter,  or  spring.  A  deep  trench  was  also  cut 
between  a  long  row  of  grape-vines  planted  for  exi>erimental  purposes, 
and  the  roots  being  exposed,  were  carefully  examined,  yet  none  of  the 
destructive  root-inhabiting  species  could  be  found.  Subsequently,  how- 
ever, Mr.  J.  E.  Planchon,  of  Montpellier,  France,  (on  his  late  visit  to 
Washington,)  made  a  most  thorough  investigation  of  the  grape-vines, 
and  after  examining  sixty  of  the  plants  most  thoroughly  he  found  only 
from  four  to  six  of  these  insects  alive  on  the  roots.  It  is  also  to  be  ob- 
served that  this  year  none  of  the  leaf-gall  species,  known  as  the  Pem^higm 
xitifolicB  of  Fitch,  have  been  found  on  the  foliage  of  the  grape-vines  at 
the  Department,  but  the  vines  have  been  much  injured  bv  the  small  insect 
erroneously  known  as  the  grape^leaf  thrips,  which  is  a  species  of  frog- 
hopper,  {Erythroneurdj)  belonging  to  the  order  Homopteraj  and  which 
by  sucking  out  the  sap  causes  the  foliage  to  assume  a  withered  and  spot- 
ted appearance,  and,  if  very  numerous,  causes  the  leaf  to  be  shed. 

Mr.  M.  B.  Wevcr,  of  Johnson's  Depot,  Edgefield  County,  South  Caroli- 
na, presented  through  Mr.  Charles  K.  Dodge,  a  very  remarkable  speci- 
men of  the  nest  and  spider  of  the  so-called  trap-door  spider.  Some 
doubts  having  been  expressed  as  to  the  locality  of  this  spider,  Mr. 
Wever  writes : 

I  found  tho  spider  about  the  Ist  of  Felirnary  (!)  on  on  elevated  piece  of  ground  near 
my  house,  six  miles  east  of  Edgefield  village,  the  county-seat  of  Edgefield  County,  on 
the  head- waters  of  Turkey  Creek,  on  my  farm,  twenty-five  miles  north  of  Augusta, 
Georgia,  near  Johnson's  Depot,  Cliarlotte^  Columbia  and  Augusta  Railroad.  I  took 
the  spider  from  the  ground  only  a  short  time  before  it  was  shipped.  It  feeds  only  at 
night.  A  few  years  ago  I  had  a  mate  to  this.  The  hole  was  built  under  the  pillar  of 
my  house.  In  visiting  the  nest  at  night  I  have  found  the  spider  absent  on  two  or 
three  occasions,  but  always  at  home  during  the  day. 

The  spider  sent  by  Mr.  Wever  so  closely  resembies,  in  form  of  nest^ 
habits,  &c.,  the  Cteniza  nidulans,  or  trap-door  spider  of  the  West  Indies? 
described  by  Mr.  Gosse,  in  his  Sojourn  in  Jamaica,  that  we  donated  its 
having  come  from  South  Carolina  until  we  received  Mr.  Wever's  inter- 
esting letter,  and  we  shall  therefore  make  some  extracts  from  Mr.  Oosse's 
account  of  its  natural  history,  &c. 

The  spider  first  digs  a  cylindrical  burrow  with  its  jointed  fangs  and 
mandibles,  from  four  to  ten  inches  in  depth  and  about  an  inch  in  diame- 
ter 5  the  bottom  is  rounded,  and  the  top,  which  is  level  with  the  surface 
of  the  earth,  is  closed  by  a  circular  lid,  continuous  with  the  tube  for 
about  a  third  of  its  circumference.  This  part  may  be  called  tho  hinge. 
The  mouth  of  the  tube  is  commonly  dilated  a  little^  so  as  to  form  a 
slightly  curved  rim  or  lip ;  and  the  lid  is  sometimes  a  little  convex  inter- 
nally, so  as  to  fall  more  accurately  into  the  mouth  and  close  it. 

Our  specimen  agrees  in  every  respect  excej^ting  that  the  lid  or  trap- 
door is  nearly  circular,  but  with  part  of  the  circumference  cut  off,  so  as 
llA  ,  , 
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to  form  tho  hinge  to  the  lid.  The  lid  itself  is  composed  of  fragments  of 
earth,  spun  together  with  a  light  gossamer  web,  and  appears  to  l>e  thicker 
where  it  forms  the  hinge  to  the  trap-door.  The  spider  itself  never  makes 
its  appearance  during  the  day,  but  must  bunt  for  it«  prey  at  night,  as 
several  flesh-flies,  put  in  the  glass  globe  in  which  the  nest  is  placed,  in- 
variably disappear  before  morning.  When  the  lid  is  disturbed,  the 
spider  holds  it  down  by  means  of  its  claws,  and  it  is  with  the  greatest 
difBculty  that  it  can  be  opened,  the  animal  exerting  its  whole  strength 
to  prevent  its  being  accomplished ;  but  when  this  is  effected  it  retreats 
to  the  bottom,  whence  it  may  be  partially  drawn  up  by  placing  a  twig 
in  the  burrow,  which  the  spider  savagely  seizes  with  its  jaws,  and  may 
then  be  partially  dragged  into  daylight.  A  piece  of  string,  inserted  ono 
day  under  the  trap-door  to  facilitate  opening  it  when  required,  was  re- 
moved by  the  spider  and  cast  outside. . 
We  have  only  been  able  to  give  an  imperfect  sketch  of  the  nest  and 
Fig.  9.  spider,  as  the  animal  could  only  be  seen  for  a 

very  short  time,  when  momentarily  dragged  into 
view,  as  it  almost  instantaneously  retreated  to 
the  bottom  of  its  burrow  as  soon  as  brought 
into  daylight,  and  we  were  afraid  of  killing  it 
outright  if  it  had  to  be  forcibly  dragged  from 
its  burrow.  From  what  was  seen  it  appeared  to 
be  of  a  dark-brown  color  and  somewhat  hairy. 
Mr.  Wever,  at  the  same  time,  sent  a  large  larva 
of  a  creomcolor,  shaded  with  chestnut  on  the 
back,  that  was  very  luminous,  and  showed  a 
bright  phosphorescent  light  in  the  rings  of  the 
body  and  spiracles.  This  light  was  of  a  pale 
bluish  color,  and  so  bright  that  it  could  be 
plainly  seen  in  daylight,  by  putting  it  in  a  dai-k 
corner,  or  shading  it  with  the  hand.  As  the 
Jarv£B  of  MeldnactcSj  a  species  of  Ulater  or  "  snapping-bug,"  are  said  to 
be  luminous,  it  is  possible  that  our  larva  (Fig.  10)  belongs  to  the  Ela- 
teridw.    It  was  found  in  wood-earth,  but  died  soon  after  it  was  received. 

Fi''.  10. 


As  much  confusion  has  hitherto  existed,  and  yet  exists,  relating  to 
the  habits^and  appearance  of  the  true  cotton  cs^terpiWar,  Anomis  xylinw 
and  as  there  is  another  insect  (the  grass-worm)  infesting  the  cotton- 
fields  about  the  same  time  the  real  caterpillar  makes  its  appearance,  it 
will  be  well  to  repeat  a  portion  of  our  report  on  this  insect  published  six 
years  ago,  and  mention  some  distinguishing  marks  by  which  the  cotton- 
moth  may  be  recognized  in  either  the  eggy  caterpillar,  chrysalis,  or  per- 
fect state.  In  the  first  place,  the  egg  of  the  cotton- worm  is  round  and  very 
much  flattened  in  form  and  of  a  green  color;  whereas  the  egg  of  the  boll- 
worm  is  round,  somewhat  bluntish, conical  in  shape, and  of  a  yellowcolor. 
The  egg  of  the  cotton- worm  is  mostly  deposited  on  the  leaf  or  brancu.'^H, 
while  the  egg  of  the  boll-worm  is  usually  placed  in  the  so-called  ruffle  jr 
envelope  of  the  flower.  The  caterpillar  of  the  cotton-worm  has  six  pec- 
toral or  front  feet,  two  anal,  and  eight  ventral ;  the  two  foremost  of  the 
ventral  feet  being  v^ry  srnall,  apparently  useless,  and  not  employed  for 

Digitized  by  LjOOQIC 


REPORT  OF  THE  ENTOMOLOGIST.  163 

grasping  like  the  other  six  5  while  in  the  grass-worm  the  legs  are  all 
perfectly  formed  and  used  when  creeping  from  leaf  to  leaf.  Owing  to 
this  imperfection  in  the  formation  of  the  first  pair  of  ventral  feet,  the 
cotton  caterpillar  always  moves  like  the  span-worm  or  looper;  that  is, 
by  alternately  contracting  and  expanding  its  body,  holding  fast  by 
means  of  its  hind  feet  to  the  object  on  which  it  rests,  while  the  head 
^ud  fore  feet  are  extended  as  fiar  as  possible :  the  stalk  or  leaf  being 
securely  grasped  by  the  pectoral  feet,  the  hinder  part  and  legs  are  sud- 
denly brought  up  to  them,  so  that,  at  every  step,  the  body  assumes  the 
shape  of  an  arch ;  whereas  the  grass-worm  glides  along  by  moving  its 
feet  alternately  and  gradually,  without  raising  the  middle  of  its  body 
from  the  leaf.  The  cotton- worm  has  also  a  habit  of  doubling  itself  up 
suddenly  when  disturbed  and  springing  to  a  distance,  but  the  grass- 
worm  merely  rolls  itself  up  somewhat  Uke  a  snake  when  coiled.  The 
cotton- worm  when  about  to  change  spins  a  very  loose  web  or  cocoon  in 
or  among  the  leaves  or  branches  of  the  cotton  plant,  or  weeds  infesting 
the  field,  at  some  distance  fix>m  the  ground.  The  grass-worm,  on  the 
contrary,  comes  down  from  the  plant  it  has  fed  on  and  retires  under 
stones,  loose  earth,  or  buries  itself  in  the  ground  before  forming  its 
cocoon.  The  perfect  moth  of  the  real  cotton-worm  is  much  more  angular 
and  graceful  in  form,  with  the  upper  wings  of  a  somewhat  reddish  or 
claret-colored  brown,  and  there  is  always  a  darker  spot,  having  a  light 
center,  more  or  less  aefined  in  the  middle  of  these  wings,  while  the  under 
wings  are  of  a  dark  ash-color.  The  grass-worm  moth  is  much  more 
clumsy  in  form,  its  upper  wings  being  clouded  and  barred  with  darjc  and 
light  grayish  brown,  while  the  under  wings  are  lighter  colored. 

The  visitation  of  the  cotton-caterpillar  during  the  season  of  1873  was 
one  of  great  severity  in  the  more  Southern  cotton  States.  It  appeared 
without  doing  much  damage  in  five  counties  of  South  Carolina — ^Rich- 
land, Williamsburgh^  Laurens,  Marlborough,  and  Orangeburgh.  It  was 
reported  as  not  very  injurious  in  Brooks,  ^e,  Muscogee,  Macon,  Worth, 
Glynn,  Baldwin,  and  Twiggs  Counties,  Georgia;  but  its  ravages  were 
quite  serious  in  Decatur,  Schley,  Marion,  Early,  Coweta,  Calhoun,  JeflFer- 
son,  and  Stewart.  In  Early  County  it  is  stated  that  those  worms  which 
had  not  webbed  up  were  eating  the  young  bolls.  In  Macon  the  cater- 
pillar required  a  longer  period  for  procreation,  and  showed  far  less  of 
destructive  energy  than  formerly.  A  few  persons  in  this  county 
denounced  the  effects  of  poisons  as  worse  than  the  injuries  of  the 
worms,  but  no  specific  facts  were  presented. 

In  Florida  injuries  were  comparatively  light  in  Jackson,  Gadsden, 
Columbia,  Alachua,  Hamilton,  and  Suwannee,  but  more  severe  in 
Jefferson,  Liberty,  Wakulla,  Madison,  and  Leon.  Experience  varies 
in  regard  to  Paris  green  and  other  poisons.  In  Liberty  the  worms 
appear  to  ignore  and  despise  all  efforts  for  their  extirpation.  In  Madi- 
son few  had  faith  enough  to  try  any  remedies.  In  Jefferson  some  were 
successful  for  the  time,  but  complained  that  the  worms  returned  after 
ten  or  twelve  days.  In  Leon  judicious  efforts  of  this  kind  were  quite 
successful. 

In  several  counties  of  Alabama  the  caterpillar  was  quite  active  even 
in  July,  the  injuries  being  more  severe  on  fresh  bottom-lands.  In  Mont- 
gomeiy  the  pest  appeared  fifteen  days  earlier  than  last  year.  Severe 
injuries  were  experienced  in  Eussell,  Marengo,  Macon,  Dallas,  Conecuh, 
Choctaw,  Hale,  Barbour,  Henry,  Clarke,  Pike,  Butler,  Perry,  and  Au- 
tauga ;  the  infliction  was  lighter  in  Crenshaw,  Chambers,  Wilcox,  Cof- 
fee, Jefferson,  and  Greene.  In  FraukUn  the  caterpillar  has  never  been 
known.    In  many  localities  Paris  green  and  other  poisons  were  used 
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with  variani  success,  but  many  Lad  toe  little  faith  in  their  efBoecy  and 
too  mnch  apprehension  of  accidents  to  use  them  properlf^.  In  such 
cases  the  insecta  were  only  checked  and  not  destroyed.  In  Perry  and 
Dallas  poisons  were  used  with  satisfactory  results  when  judiciously 
applied  at  an  early  period  after  the  appearance  of  the  worms. 

In  Mississippi  caterpillars  were  noticed  about  the  last  week  of  July, 
though  in  Warren  they  put  in  an  appearance  on  the  Cth.  They  lightly 
affected  l^Tewton.  Eankin,  and  Wilkinson,  but  were  more  numerous  and 
destructive  in  Warren,  Marion,  Lowndes,  Kemper,  Clark,  Washington, 
and  Noxubee.  Paris  green  ana  arsenic  were  in  great  demand  in  Marion, 
but  their  eflScacy  had  not  been  decisively  tested. 

Caiterpillars  were  repei'ted  in  several  parishes  of  Louisiana :  Avoyelles, 
Cameron,  East  and  West  Feliciana,  Tensas,  Rapides,  Madison,  Frank- 
lin, Concordia,  Carroll,  Caddo,  Bossier,  Eichland,  Iberia,  Union,  and 
Tan^^pahoa.  The  most  serious  injuries  were  felt  in  Avoyelles,  Caddo, 
Bapides,  and  Tangipahoa.  In  Avoyelles  Paris  green  was  extensively 
used,  and  its  eflScacy  was  awaited  with  special  interest. 

These  worms  were  comparatively  innoxious  in  several  counties  of 
Texas—Collin,  Wood,  Washington,  Walker,  Victoria,  Uvalde,  Mata- 
gorda, Fayette,  De  Witt,  Burnet,  Eush,  and  Blanco.  They  were  more 
severe  in  Leon,  Lavaca,  Austin,  Grimes,  Liberty,  Smith,  Fort  Bend,  and 
Montgomery.  In  the  last-named  county  half  the  crop  was  saved  by  the 
energetic  use  of  poisons.  Several  specific  preparations  of  Paris  green 
were  reported  as  successful  in  different  counties.  In  Liberty  County 
the  worms  were  quite  destructive  upon  red  land,  but  seemed  to  avoid 
the  crops  on  gray  land. 

In  Union,  Hempstead,  Dorsey,  Columbia,  Drew,  and  Clark,  Arkansas, 
these  worms  were  not  very  fovmidable,  but  they  made  their  mischievous 
power  felt  in  Polk  and  Ashley.  A  new  cotton-insect  appeared  in  Jack- 
son, Georgia,  boring  into  the  forms  and  causing  them  to  drop.  Fer 
contra^  in  Jackson,  Florida,  an  enemy  to  the  caterpillar  was  observed 
in  some  uaknown  insect,  which  largely  destroyed  it. 

The  following  circular,  on  a  subject  the  importance  of  which  will  be 
generally  aclmowledged,  was  sent  early  in  the  fall  to  the  regular  cori)s 
of  Department  correspondents  in  the  cotton-growing  States : 

The  annual  losses  of  cotton  from  rarages  of  cotton-insects  amonnt  x)Ofisib]y  to  half  a 
million  bales  in  years  of  insect  prevalence.  One-fourth  of  a  million  bales  would  be 
deemed  a  light  infliction,  and  yet,  at  $100  per  bale,  such  a  loss  would  be  equivalent  to 
$25,000,000.  The  methods  to  be  employed  for  lessening  their  ravages  have  been  here- 
tofore canvassed  by  the  entomologist  of  this  Department.  The  remedy  can  only  be 
applied  by  the  planters  themselves,  and  their  own  experience  can  best  render  practica- 
ble and  efficient  the  means  employed. 

Numerous  correspondents  have  of  late  been  experimentiuj^  with  a  mixture  of  Paiis 
green  and  flour  or  plaster,  dusted  on  the  plants  When  wet  with  dew — a  remedy  which 
has  proved  very  efneient  against  the  Colorado  potato-beetle  and  other  insects.  Some 
report  this  remedy  effectujd  a^inst  the  cotton-caterpillar,  while  others  declare  it  of 
no  value  whatever ;  others  still  hesitate  to  trjr  it  for  fear  of  poisoning.  It  is  of  the 
utmost  importance  that  the  facts  in  the  experience  of  planters  the  present  season 
should  be  carefully  reported,  showing  the  quality  and  proportions  of  material  used, 
the  method  and  frequency  of  its  application,  and  the  observed  results,  that  a  thorough 
test  may  be  made  of  its  value  or  worthlessness,  The  answer  of  the  following  questions 
is  therefore  requested : 

1.  What  is  the  result  of  your  experience  or  observations  as  to  the  efficacy  of  Paris 
green,  or  other  arsenical  compounds,  mixed  with  flour  or  plaster,  for  the  destruction  of 
the  cotton-cat«rpillar  t 

2.  In  what  proportions,  and  in  what  mode,  time,  and  frequency  of  application  have 
experiments  been  made  f 

3.  Have  any  iivjurious  effects  of  the  poison  been  observed,  either  upon  the  plants  or 
the  sou,  or  in  human  poisoning  in  its  application,  or  in  the  destruction  of  beneficial 
insects,  as  bees,  &c.? 
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4.  Have  yon  nsed  any  other  remedies,  or  means  of  extirputien,  such  as  fires  or  torches 
in  the  fields,  to  destroy  the  perfect  moths  on  their  first  appearance,  and  with  what 
success  t 

Ketums  were  received  from  one  hundred  and  seventy  cSfferent  coun- 
ties in  the  cotton-growing  States,  Alabama  and  Texas  being  represent/ed 
by  the  most  numerous  and  complete  statements.  Of  these  one  hundred 
reported  that  no  experiments  with  Paris  green  or  arsenical  prepara- 
tions had  been  tried  j  many  were  from  counties  in  which  little  cotton  is 
ever  grown,  ancf  others  were  from  counties  where  the  worms  have  never 
appeared. 

1.  Efficacy  of  Fans  green. — Of  the  seventy  returns  reporting  actgal 
experiment  a  large  proportion,  at  least  four-fifths  of  all,  declared  the 
success,  either  full  or  partial,  of  the  application  of  mixtures  of  Paris 
green  or  other  arsenical  compounds,  when  they  are  properly  applied. 
Some  are  content  with  the  simple  declaration  that  it  is  an  effectual  rem- 
edy. Where  it  is  most  generally  used  it  is  most  approved.  In  Kew 
Iberia,  La.,  where  a  machine  that  will  powder  15  to  18  acres  per  day  was 
used,  fifty  planters  found  it  successful.  In  Wilkinson,  Miss.,  where  a 
simple  compound  of  Paris  green  and  flour  was  nsed,  "rows  treated  with 
the  compound  were  healthy  and  vigorous,  while  neglected  rows  beside 
them  were  destroyed.''  In  Landry,  Tex., "  one  application  of  Paris  green 
in  solution  resulted  in  ten  additional  bales  in  a  field  of  35  acres,  over  the 
rate  of  production  in  other  fields  where  none  was  used."  A  similar  result 
is  reported  from  Montgomery,  Tex.,  by  the  use  of  Paris  green  mixed 
with  lime  or  plaster,  or  even  fine  sand,  where  ^^a  neighbor  has  picked 
already  ten  bales  of  500  pounds  each  from  13  acres,  while  freedmen  on 
ttie  same  farm  lost  their  whole  crop  by  reftising  to  use  it"  The  corre- 
spondent in  Worth  County,  Ga.,  declares  ifc  "was  death  to  everything 
that  eats  the  leaves  that  have  ueen  sprinkled."  Some  correspondents 
enjoin  the  necessity  of  repeated  applications  to  meet  the  appearance  of 
successive  broods  of  worms,  as  enough  are  left  after  the  most  careful 
application  to  perpetuate  the  noxious  race.  In  some  cases,  caution  is 
suggested  not  to  make  the  application  after  the  bolls  are  open,  lest  it 
become  "  dangerous  to  picker  and  ginner."  In  the  cases  of  faUure  men- 
tioned there  appears  no  evidence  that  the  application  was  properly  and 
persistently  made,  and  with  a  pure  article  of  Paris  green.  Li  some  cases 
where  it  killed  both  worms  and  plants  it  is  very  evident  that  the  propor- 
tion of  Paris  green  was  too  large  or  applied  too  heavily. 

The  following  extracts  representing  different  phases  of  the  experi- 
ment will  illustrate  the  tenor  of  the  returns  on  this  subject : 

Craven,  N,  C. — Has  been  tised  in  the  county.  Checked  the  worms  at  points  where 
applied.  Rains  were  freqnent,  labor  scarce,  and  the  experiments  not  continued,  and 
tno  cotton  was  eventually  damaged. 

Beavfortj  N.  C— Have  heard  of  but  two  instances  where  Paris  green  was  Used  to 
stop  the  ravages  of  the  worm,  and  in  both  cases  without  benefit. 

Calhoun,  Ga. — Paris  green  has  failed,  though  from  7  to  8  pounds  of  the  green  were 
applied  to  the  acre  every  two  weeks. 

Jefferson,  Ga. — ^The  remedy  worse  than  the  disease.  It  occasioned  more  loss  of  forms 
and  youhg  boUs  than  the  insect. 

Macon,  Oa. — ^Patent  remedy  used,  but  not  successful.  Used  about  25  pounds  on  eight 
acres. 

Talbot,  Oa, — ^Experiments  too  limited  to  furnish  an  opinion— and  mainly  with  arsenic 
in  solution.    It  kUls  both  plant  and  insect. 

Duval^Fla, — ^Experiments  with  compounds,  of  which  Paris  green  has  been  the  prin- 
cipal ingredient,  have  been  very  successful.  In  every  case,  except  where  an  in&rior 
article  has  been  used,  the  green  has  exterminated  the  oaterpiflar. 

Gadsden,  Fla. — ^No  ^ood  results.    Killed  plants  and  worms. 

Jefferson,  I?'to.— Pans  green  and  flour  destroyed  and  drove  them  away.  Those  parts 
of  the  plantations  where  applied  are  green  and  thrifty,  while  cotton  not  so  treated  is 

destroyed.  ,     r^r\nlc> 
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Liberti/j  Fla. — Paris  green,  combined  witli  flour  or  other  matter,  except  water,  Ls  a 
humbng. 

Jilountj  Ala. — Two  or  three  api)lications  are  necessary  to  destroy  the  snecesi^ivo broods 
of  worms.  On  tight  cottoai  the  cost  exceeds  the  prolit,  and  on  rank  cotton  the  injury 
produced  by  forcing  through  it  to  sow  the  poison  is  a  considerable  item,  unless  more 
than  on«-foiurth  of  the  crop  could  be  saved  by  the  application.  If  worms  appear  in 
July  they  produce  much  iiijury;  but  if  In  September,  are  regarded  as  a  benefit. 

(Jreem,  ^?a.— Kills  the  worm  when  it  eats  the  poison.  If  applied  on  their  first  ap- 
pearance w  ill  prove  a  benefit.  The  poison  was  only  applied  once,  and  killed  many 
worms,  but  did  not  seem  to  stay  their  ravages. 

Marengo^  Ala. — Used  it  on  a  large  scale.  Paris  green  will  certainly  kill  the  caterpil- 
lar, if  pure  and  properly  applied,  cither  in  solution  with  water  or  in  combination  with 
flour,  which  must  be  sound. 

Wilkinson^  Miss. — Palis  green  and  arsenious  acid  used,  with  some  failures  from  im-  . 
proper  application  and  impure  drugs.    I  am  convinced  of  the  efficacy  of  pure  Paris 
green  and  flour  alone.    Rows  treated  with  the  compound  were  fresh,  \'igorous,  and 
healthy,  wliil*  neglected  rows  were  destroyed. 

XoxuheCf  J/i'«s.— It  is  much  trouble  to  scatter  the  compound.  Thus  far  no  good  has 
been  accomplished. 

Avoyelles,  La. — Paris  green  was  used  to  a  limited  extent  in  this  i)arish,  and  when 
properly  mixed  and  api^ied  was  a  triumphant  success. 

ClaibomCf  La. — Used  patent  remedies  and  killed  worms  and  plants.  Made  it  weak, 
and  killed  neither  worm  nor  plant. 

Austin^  Tex. — Numerous  experiments  made  with  patent  remedies — ofTectual  in  de- 
stroying the  worm,  but  retarded  the  growth  of  the  cotton.  An  unpatented  combina- 
tion, increasing  the  amount  of  flour,  destroyed  the  worms  without  injury  to  the  plant. 
The  application  must  bo  made  befoi-e  the  bolls  open,  and  in  no  case  after,  as  if  dropped 
on  the  cotton  it  becomes  dangerous  to  picker  and  ginner. 

Fayette.  Tex. — Quite  a  numucr  of  experiments  and  all  of  them  with  good  results, 
both  with  dry  preparations  and  arsenical  solutions.  The  efi*ect  does  not  appear  at 
once,  but  is  seen  in  from  twenty-four  to  forty-eight  hours.  There  has  been  much  pre- 
judice, but  all  will  fall  in  nest  year;  and,  with  a  favorable  season,  we  expect  to  take 
a  bale  of  cotton  from  an  acre.  Cotton  is  cleaner  where  the  green  is  used.  Arsenical 
solution  the  cheapest  mode. 

Fort  Bendy  Tex. — Experiments  varied  and  extensive,  chiefly  with  Paris  green  and 
flour,  1  pound  of  Paris  green  to  20  or  40  pound s  of  flour,  one  to  thirty  being  best  pro- 
portion.   Satisfactory  ;  expense  bein^  about  ^  i>er  acre. 

Freeatoncj  Tex. — Mixing  the  green  with  flour  or  other  powders  has  not  succeeded  so 
wcU  as  the  solution,  and  cannot  be  a<lminLstpred  so  cheaply  or  thoroughly. 

Montgomery,  Tex. — Paris  green  mixed,  eitlicr  with  flour,  lime,  plaster,  or  vciy  fine 
sand  even,  applied  in  the  morning,  fiom  daylight  to  an  hour  after  sunrise,  while  the 
dew  was  on  the  plant,  has  been  universally  efficacious.  Arsenic  in  solution  has  also 
Dcen  used,  but  with  little  efTect.    It  burned  the  leaf  and  caused  the  squares  to  fall. 

2.  Proportions  and  mode  of  application, — The  mode  and  time  of  appli- 
cation, both  of  arsenical  mixtures  and  solutions,  are  indicated  by  a  se- 
lection of  representative  extracts,  as  follows:* 

Jones,  y.  C. — One  to  twenty-five.  Sifted  from  a  tin  vessel  having  a  perforated  bot- 
tom and  attached  to  a  staff  10  feet  long.  One  or  two  applications  sufficient.  Cost, 
$1.50  per  acre. 

Craven,  N,  C. — One  to  twenty -five.  Shaken  upon  the  plants  from  a  box  with  a  lon^ 
handle  when  the  dew  was  on  the  plants.  One  pound  of  arsenic  to  eight  gallons  of 
water  was  equally  effectual.  One  pound  of  Paris  green  to  ten  pounds  lUmr  destroyed 
the  leaves. 

Richlandf  S.  C. — One  to  twenty  parts  of  flour. 

Jefferson,  Ga. — one  to  twenty-five.    Killed  the  forms  and  young  leaves. 

Jefferson,  Fla. — One  to  twenty-five.  Should  be  applied  at  night  when  the  wind  is 
down  and  the  dew  is  on  the  leaves.  It  must  be  repeated  after  a  shower,  or  it  will  be 
rendered  useless. 

Duval,  Fla. — Royall's  patent  used.  One  to  twenty-eight  answers  equally  as  well  and 
is  less  expensive ;  costing,  with  labor  and  materials,  from  $1.30  to  1.40  per  aero. 

Putnam,  Fla. — Sifted  upon  the  plant,  the  operator  being  mounted  and  the  animal 
muzzled. 

Butler,  Ala. — Apply  in  August  when  worms  first  appear — ^two  applications  will  suf- 
fice— li  pounds  to  8  pounds  flour,  50  gallons  water;  or  1^  pounds  green,  1  pound  resin 
.  and  gum  arabio  each,  with  20  pounds  of  flour. 

Clarke,  Ala. — Used  iji  proportion  of  1  to  2{^  with  the  desired  effect.    Applied  Cth  of 

•Where  no  other  substances  are  mentioned,  Paris  green  and  flour  by  weight  are  un- 
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Auguat;  and  ten  days  later,  (the  heavy  rains  washed  it  off,)  by  means  of  a  bucket  mth 
sieve-bottom.  Have  also  used  a  spoonful  of  the  iwison  in  a  bucket  of  water,  shaken 
on  by  means  of  a  shuck  tied  to  a  stick. 

CrcmliaWf  Ala.— One  to  twenty-five,  flour  or  lime:  1  to  40  gallons  of  water. 

Gi-eenCj  -^7fl.— Ono-quarter  pound  green  to  30  gallons  water.  One  hand  rides  down 
the  rowo  on  a  mule  and  sprinkles  from  a  watering-pot. 

Hale,  Ala. — Ouc-lialf  pound  to  40  gallons  water. 

Marengo,  Ala, — One  pound  in  20  u^,  dusted  on  by  means  of  sieve  when  the  plant 
is  wet  with  dew  or  ra  n.  At  the  same  time  used  1  pound  in  40  gallons  of  water,  (to  an 
acre,)  applied  with  fine  watoring-pots,  when  too  dry  for  the  i)owder  to  stick.  Two 
applications  will,  doubtless,  save  the  crop.  The  green  is  not  soluble,  but  by  keeping 
the  water  stiiTed,  better  results  are  obtained. 

Montgomery  J  Ala. — Has  been  mfeed  in  iMroportion  of  1  pound  of  green  to  20,  25,  and 
30  pounds  of  flour.  Applied  on  the  first  appearance  of  the  worms  by  means  of  a  tin 
strainer. 

Pen\if,  Ala. — Ouo  i)ound  in  40  gallons  water  to  an  acre. 

Clark,  Mm. — One  to  thirty,  sifted  on  when  woinns  first  make  their  ai)i>earauce  in  the 
mx>ming,  repeating  in  ten  or  fifteen  days. 

Willauson,  ilii»«.— Treated  with  1  to  30  by  weight,  sour  flour,  cai-efuUy  mixed,  per 
acre,  and  by  means  of  a  mosquito-netting  bag  on  a  pole,  held  over  the  plant  and 
slightly  tapi>ed.  This  is  done  in  the  morning  while  the  dew  is  on.  The  sun  evaporates 
the  moisture  and  the  poison  is  glued  to  the  leaf. 

Xew  Iberia,  La. — Paris  green  and  flour,  and  arsenic  and  lime,  have  each  been  used 
with  equal  success.    Thoy  have  also  been  used  with  a  sprinkler.    A  sifter  is  used. 

Eapides,  La, — Best  results  from  solution  of  arsenic  in  the  proportion  of  three-quarters 
of  a  pound  to  40  gallons  (barrel)  of  water — 1  barrel  to  3  acrcs^ — used  by  means  of  a 
watering-pot. 

Saint  Landry,  La. — One  pound  to  a  barrel  of  water. 

Atistin,  2kr. — Proportion,  1  to  26,  adding  a  little  rosin  and  gum  arabic;  applied  with 
a  sieve  attached  to  a  forked  stick,  which  is  tapped  as  the  operator  moves  along  the 
row.    Dust  while  the  dew  is  on,  walking  to  windward. 

Comal,  Tex, — Paris  green  1  to  20  by  weight — also  used  with  water,  1  ounce  arsenic  to 
1  pound  water.    Remedies  most  eftectual  when  used  in  the  morning. 

Fort  Bend,  Tex. — Xo  regular  system  for  application.  Some  have  used  sieves,  others 
coarse  netting  sacks,  while  dow  was  on,  some  using  through  the  day  and  for  the  third 
time.    Arsenic  dissolved  in  water  also  used  with  good  eflect. 

Freestone,  Tex, — Paris  green  succeeds  best  in  solution,  and  is  a<lmini8tored  more 
thoroughly  and  cheaply  ;  2  ounces  to  1  pound  of  green  tt)  10  gallons  water,  adminis- 
tered with  a  common  watering-pot. 

Lavaca,  Tex. — RoyalFs  patent,  1  pound  green  to  1  pound  resin,  one-half  pound  gum 
arabic,  and  17  pounds  flour.  Two  applications  saved  the  crop  when  worms  first  ap- 
peared, and  on  the  appearance  of  second  crop. 

L€(yn,  rex.— One-fourth  to  one-half  pound  arsenic  in  water  to  an  acre.  Sprinkled 
with  common  sprinkler. 

Sabine,  Tex.— One-half  pound  green,  10  pounds  flour,  10  pownds  lime,  and  1  pound 
resin  to  an  acre.  Put  three-fourths  of  this  amount  on  at  intervals  of  four  weeks  when 
the  worms  first  appear  would  be  the  best  mode. 

3.  Injurious  or  poisonous  effects, — Nearly  aU  returns  made  reference  to 
the  matter  of  poisoning  or  injury  from  the  application,  and  most  of 
them  stated  positively  that  no  injurious  effects  were  observed.  Several 
asserted  that  when  too  liberally  applied,  or  in  too  strong  a  solution,  the 
leaves  were  spotted  or  killed.  In  Kapides  Parish,  La.,  *'  in  some  cases 
plants  were  injured  and  nearly  killed  by  the  RoyalFs  mixture,'^  and  in 
Claiborne  Parish  "a  patent  remedy  killed  ])lant8."  In  Avoyelles,  La., 
"  caused  blooms  to  shed  to  a  limited  extent."  In  Sabine,  Tex.,  our  cor- 
respondent's stock  roamed  at  large  over  the  tield  with  no  injurious 
results.  "  Reports  of  horses  and  mules  dying  from  licking  the  poison 
from  the  stalks"  are  returned  fi^om  Brooks,  Ga.  Our  correspondent  in 
Worth,  Ga.,  says:  *' Stock  has  been  poisoned  by  eating  the  cotton,  and 
it  has  made  several  persons  using  it  giddy  w^hen  advantage  was  not 
taken  o^  the  wind.  Turkeys  and  chickens  have  been  killed  from  eating 
the  dead  worms."  It  was  deemed  a  decided  advantage  in  Putnam,  Ga., 
as  it  killed  the  noxious  weed  known  as  beggar's  lice.  There  were  reports 
from  Crenshaw,  Ala.,  of  "a  few  cases  of  injury  to  human  beings  and  to 
stock  and  some  destruction  of  birds  eating  dead  worms,"  but  no  partica 
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lars  were  given 5  and  a  similar  report  from  Carroll,  "one  or  two  cows 
killed  from  eating  the  cotton.'^  One  corresponden*  expresses  the  opinion 
that  it  will  prevent  the  pasturing  of  cotton-fields  after  the  picking  is 
over.  The  Craven  (N.  C.)  correspomdeBt  says:  "No  inconvenience  &0m 
poisoning  where  the  righ^proportions  are  used.  The  caterpillar  or  flock 
bird  feed  upon  these  worms  in  the  same  fields  where  the  poison  is  strewn, 
and  grow  very  fat.  Sportsmen  kill  these  birds  and  thousands  eat  them, 
yet  have  not  heard  of  any  one  being  injured.'' 

4.  Means  of  destruction. — Most  of  the  returns  fail  to  indicate  the  use 
of  any  other  than  arsenical  compounds  for  the  destruction  of  cotton- 
insects.  Several  declare  definitely  that  no  others  have  been  tried.  Of 
those  which  are  reported  the  following  extracts  will  give  an  idea : 

Jones,  K.  C. — ^Fires  or  torches  are  of  no  service.  Carbolic  soap  Las  been  tried  and 
believed  to  be  good.    It  is  used  in  the  proportion  of  one  ^aUon  of  soap  to  ten  of  water. 

Beaufort,  N,  C. — ^Ravages  stopped  in  one  field  by  a  flock  of  turkeys. 

Granville,  N»  C, — ^Turkeys  saved  the  crop. 

Worth,  &a.— Ceasing  to  cultivate  cotton  for  a  year  or  two,  and  resting  the  lands,  is 
the  remedy. 

Sumter,  Gai — Fires  and  lamps  are  worthless. 

Jackson, Fla, — ^Tin  lanteiTis  of  peculiar  construction,  also  torches,  have  been  used 
with  success. 

Gadsden,  Fla. — ^Turkeys  highly  recommended.  Kerosene-oil  and  turpentine  in  small 
quantities  in  water  have  been  used  with  some  f^ood  effect. 

Orange,  Fla. — Birds  are  encouraged,  and  we  lind  it  pays. 

Butler,  Ala. — ^Torches  and  fires,  with  little  or  no  success. 

CarroU.Ala. — ^Fires  used  with  no  effect. 

Jones,  Miss. — ^Fires  wiU  retard  the  progress  of  the  caterpillar. 

Noxuoee,  Miss. — Fires  and  torches  in  some  instances  seem  to  have  done  good.  The 
best  femedyis  early  and  clean  cultivation. 

Madison,  Miss. — ^Fires  and  lamps  used  with  only  partial  success. 

Clark,  2fM«.— Fires,  torches,  and  small  lamps  used  with  only  partial  success.  Would 
bo  more  useful  if  practiced  by  every  planter  in  a  neighborhood,  as  it  attracts  the  moths 
from  neighboring  farms. 

Warren,  Miss. — ^Early  in  July  last  sheet-iron  pans,  18  by  15  inches  by  2  inches  deep, 
containing  coal-tar  to  the  depth  of  i  inch — and  about  four  inches  above  tlie  center  of 
each  pan  of  tar  a  lantern  was  secured— were  placed  on  stakes  something  higher  than 
the  cotton-plant,  set  about  100  feet  apart  in  the  field,  and  light  being  placed  in  the 
lanterns  at  night  many  millers  or  moths  were  destroyed,  but  without  perceptible  relief. 
Earlier  commencement  and  a  more  general  effort  in  a  similar  direction  may  accomplish 
something  in  future.    No  poisons  were  tried. 

Bossier,  La. — Running  a  sweej^plow  through  the  rows  does  more  good  than  anything 
else.    It  rakes  the  worms  <^  the  cotton  and  covers  them  up. 

Comal,  Tex. — ^Largo  lamps  set  in  pans  of  molasses  used  extensively  through  the 
county.  One  lamp  to  one  nundred  yards  square,  lighted  at  early  dusk.  Moths  were 
collected  with  veiy  favorable  results. 

Lavaca,  Tex. — ^Niffht  lights  have  been  used.  Unless  universally  adopted  by  all  farm- 
ers not  much  beneht  derived,  as  the  light  attracts  from  adjacent  fields.  Fields  where 
lights  were  used  have  been  Imown  to  bo  first  destroyed. 

Conclusions. — From  the  answers  to  the  various  questions  above 
quoted  the  following  is  a  summary  of  the  conclusions : 

The  use  of  Paris  green,  when  pure  and  unadulterated,  mixed  with 
flour  in  the  proportion  of  1  part  of  Paris  green  to  25  to  30  parts  of  flour, 
is  of  utility,  and  in  many  cases  has  saved  the  crops  5  that  in  many  in- 
stances where  the  Paris  green  has  failed  it  has  been  attributed  to  im- 
proper use  or  using  a  spurious  article.  Paris  green  or  arsenic,  also  used 
with  water  and  sprinkled  over  the  plants,  has  been  used  with  good  effect, 
but  to  be  of  any  avail  the  water  must  be  well  mixed  up  and  stirred  at 
the  time  of  using  it,  as  the  Paris  green  or  arsenic  is  only  partially 
soluble  in  water,  and  requires  to  be  thoroughly  disseminated  throughout 
the  water,  to  be  deposited  as  a  slight  coating  of  poisonous  powder  on  the 
leaves,  to  be  of  any  avail.  When  Paris  green  or  arsenical  compounds 
are  used  great  care  must  be  taken  not  to  make  the  mixture  too  strong, 
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or  they  -will  kill  or  injure  the  leaves  and  j^lants.  When  used  as  a  pow- 
der dusted  over  the  plants,  the  plants  must  be  wet  in  order  to  make  the 
powder  adhere  to  the  leaves.  Eains  win  wash  tiie  mixture  away  from 
the  leaves,  and  it  will  have  to  be  renewed  alter  heavy  showers.  Some 
glutinous  or  sticky  substance  may  be  used  with  the  Paris  green  and 
flour  in  order  to  cause  it  to  adhere  to  the  leaves,  but  it  is  not  necessary. 
Sour  or  spoiled  flour  will  answer  as  trell  as  the  fetj  plaster,  ashes,  and 
even  di»st  have,  in  some  cases,  been  substituted  fbrthe  flour,  but  have  not 
answered  the  purpose  as  well  as  flour.  Applying  the  Paris  green  on  the 
first  appearance  of  the  caterpillars  is  recommended,  and  as  soon  as  pos- 
sible after  the  second  crop  of  worms  appear  on  the  plants  also.  No 
notice  has  been  taken  of  patent  insect-destroyers,  as  the  patentees 
claim  a  private  and  exclusive  right  to  use  them.  Only  a  very  few  cases 
of  injury  to  man  or  beast  have  been  observed,  and  even  some  of  those 
cases  are  Hot  well  substantiated  by  proof.  It,  however,  would  be  well 
to  caution  persons  using  fliis  i)oison  to  be  on  the  windward  side  when 
dusting  or  showering  it  on  the  plants,  and  not  to  let  stock  in  to  feed 
upon  the  foliage.  The  prejudice  of  the  freedmen  against  using  Paris  green 
is  now  partially  removed.  The  application  of  Paris  green  not  strong 
enough  to  injure  the  cotton  will  kill  the  beggar's-lice  weed  in  the  rows. 

One  or  two  of  the  favorable  accounts  of  the  success  of  Paris  green  in 
certain  localities  must  be  considered,  however,  as  occuniDg  in  the  same 
neighborhoods  where  the  worms  mysteriously  disappeared  in  neighbor- 
ing fields  xoithout  the  aid  of  the  poison.  Fires  are  said  by  some  plant- 
ers to  be  of  use  in  attractmg  and  destroying  the  moth  or  miller,  and  by 
others  to  be  iujurious,  as  attracting  moths  from  neighboring  plantations: 
and  it  has  been  observed  that  the  cotton  has  been  very  mudi  attacked 
immediately  around  such  fires  afterward,  as  if  the  moths  had  been  a^ 
tracted  by  the  fire  and  deposited  their  eggs  in  the  vicinity.  Torches  are 
of  no  avail  unless  generally  used  by  all  the  planters  in  a  neighborhood, 
except  when  placed  over  pans  or  dishes  containing  some  adhesive  sub- 
stance, and  into  which  they  fall.  Great  complainte  have  been  made  by 
planters  about  the  indiscriminate  destruction  of  insectivorous  birds, 
which  ought  to  be  protected  by  law,  as  they  are  exceedingly  useful  in 
destroying  the  cotton-caterpillar.  Some  planters  used  salt-water  in  the 
proportion  of  a  gill  to  a  bucketful,  and  thought  they  experienced  bene- 
ficial results  from  its  use,  while  others  plowed  between  the  rows  TVith 
pine-brush  fastened  to  the  swingle-tree  in  order  to  sweep  off  the  cater- 
pillars from  the  plants  on  to  the  ground,  where  they  are  either  buried 
under  the  earth  or  scorched  to  death  before  they  are  able  to  reascend  the 
plants.  Kerosene-oil,  cresylic  soap,  and  other  preparations  have  been 
used,  but  to  no  great  extent,  though  with  some  beneficial  results.  Tur- 
keys driven  into  the  field,  as  in. the  case  of  the  tobacco- worms  in  Mary-* 
land  and  Virginia,  will  quickly  exterminate  many  of  the  caterpillars, 
and  have  been  hi^y  spoken  of  by  three  of  our  correspondents. 

In  many  cases  the  correspondents  consider  that  when  the  cotton  is 
attacked  quite  late  in  the  season,  and  after  the  last  bolls  are  formed,  the 
caterpillars  are  rather  a  benefit  than  injurious,  as  by  eating  off  the 
dense  foliage,  the  air  and  sunlight  being  admitted,  the  bolls  that  would 
otherwise  not  ripen  and  open  are  fully  matured. 
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REPORT  OF  THE  CHJ^MIST. 

Sir  :  1  have  the  lionor  to  present  to  yon  tbo  annual  report  of  tUe 
work  of  the  division  under  my  charge,  and  before  proceeding  to  the 
statement  of  the  work  accomplished  it  is  but  just  that  I  should  state 
that  during  at  least  four  months  of  the  year  1873  I  have  been  without 
an  assistant.  On  account  of  the  unfortunate  illness  of  one  of  my  assist- 
ants, of  which  you  are  fully  aware,  more  than  oue  month's  work  was  en- 
tirely lost,  and  an  important  and  valuable  investigation  was  discoa- 
tinued.  If,  therefore,  1  have  a  comparatively  small  amount  of  work  to 
report,  I  hope  the  cause  of  it  may  be  fully  understood. 

Until  the  beginning  of  the  last;  year  the  Department  has  been  very 
much  troubled  with  applications  for  aaalyses  of  minerals,  ores,  commer- 
cial products,  &c.,  which  had  little  or  no  bearing  upon  agriculture  or 
agricultural  chemistry,  and  it  was  evident  that  they  were  frequently  ap- 
plied for  more  to  satisfy  personal  curiosity  or,  in  many  cases,  to  further 
personal  speculations.  Such  applications  we  have  declined,  as  far  as 
practicable,  and  have  confined  ourselves  to  the  v;ork  of  making  such  in- 
vestigations as  we  believed  would  be  of  greatest  practical  value  to  the 
greatest  number  of  the  people,  and  at  thQ  same  time  be  possessed  of 
the  greatest  scientific  int<3rest  and  importance.  I  have  experienced  the 
same  difdculty  as  my  predecessors,  namely,  tiio  want  of  sufiicient  as- 
sistance in  the  laboratory,  to  work  up  all  important  questions  which  may 
have  been  presented  for  investigation,  and  have,  therefore,  found  it  ne- 
cessary to  make  such  selections  as  the  conditions  to  which  we  are  sub- 
ject would  admit,  taking  up  such  as  were  of  the  most  immediate  impor- 
tance. Since  the  cause  of  agricultural  chemistry  may  be  advanced 
as  well  by  devising  and  publishing  new  and  valuable  methods  by 
which  the  results  of  our  analyses  have  been  obtained  as  by  the  pub- 
lication of  the  results  themselves,  I  have  in  my  work  endeavored  to 
devise,  arS  far  as  practicable,  new  and  improved  methods,  or  to  modify 
old  methods  where  this  was  necessary  to  insure  greater  accuracy  in  my 
results,  and  these  shall  be  given  under  the  different  subjects  considered. 

The  number  of 

FERTILIZERS, 

natural  or  artificial,  which  have  been  analyzed  during  the  past  year  has 
been  very  limited,  since,  on  account  of  the  large  amount  of  work  in 
this  line,  prosecuted  during  previous  years  in  this  Department,  and  of 
that  being  constantly  done  elsewhere,  many  applications  for  work  of 
this  kind  were  declined,  the  applicants  being  referred  to  records  of 
analyses  of  materials  of  similar  character  heretofore  published  in  our 
rejwrts,  or  supplied  with  results  of  analyses  from  other  sources.  The 
few  that  we  have  analyzed  are  as  follows : 

1.  A  mineral  fertilizer  (So  called)  was  sent  by  Mr.  James  K.  Gibson, 
of  Abingdon,  Va.,  with  a  statement  to  the  eifect  that  he  had  applied  it  to 
his  corn-crop,  and  that  until  the  beginning  of  the  dry  weather  it  had  pro- 
duced a  very  marked  and  beneficial  effect.    Its  composition  is  as  follows : 

Moisture,  (at  lOCP  C.) 0.100 

SiHoa 34.655 

Pei'oxide  of  iron  and  alumina 14. 542 

Phosphoric  acid 0.5G3 

Lime 22.207 

Magnesia 9. 614 

Carbonic  aodd 17.44S 

AlkaUes Traces. 

Loss , 0.871 
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Owing  to  the  absence  of  notable  quantities  of  ])liosplioric  acid  and 
potash,  its  value  is  evidently  due  to  the  amount  of  lime  and  magnesia 
which  it  contains. 

2.  A  calcareous  marl,  presented  for  analysis  by  Mr.  J.  L.  White,  lola, 
Marion  County,  Fla.,  having  the  following  composition: 

Moisture,  (ileteiiDiucd  at  ISO^C.) 1.11 

Organic  and  volatile  matters 1. 07 

Peroxide  of  iron  and  alumina 1.24 

Lime 49.92 

Magnesia 2.24 

Potash ; 0.04 

Soda 0.13 

Carbonic  acid 37. 82 

Phosphoric  acid 0,70 

Sulphuric  acid 0.32 

Insoluble  matter,  silica,  &c 5.41 

100.00 

3.  A  calcareous  marl  from  H.  11.  Pollard,  Stevensville,  Va., : 

Moisture,  (determined  at  100°  C.) 0.48 

Organic  matter  and  moistnro  not  expeUedat  100°  C 3.7G 

Peroxide  of  iron  and  alumina 1.78 

liimo   44.28 

Magnesia. ' 1.04 

Potash O.U 

Soda 0.31 

Phosphoric  acid 0.19 

Sulpharic  acid -. 0.25 

Carbonic  acid 34.83 

Silica  &c 12.97 

100.00 

4.  A  sample  of  green-sand  marl  from  E.  A.  Yannort,  Hanesville, 
Kent  County,  Md. : 

Moiflturo 3.175 

Organic  matter 4. 475 

Sihoa 48.481 

Protoxide  of  iron 6.430 

Peroxide  of  iron 13.901 

Alumina 10.9944 

Phosphoric  acid 0.0086 

Lime 2.116 

Magnesia 3. 1638 

Potassa 6.767 

Soda 0.805 

100. 3168 

This  compares  very  favorably  with  marls  of  like  character  from  the 
extensive  deposits  of  New  Jersey  and  other  localities. 

5.  A  sample  of  material  found  in  a  cave  and  supposed  to  be  excre- 
ment of  bats,  was  received  from  Messrs.  Miller  and  Tancr<5,  of  Hunts- 
ville,  Ala.,  together  with  the  following  communication : 

We  send  you  to-day,  by  express,  a  small  box  containing  specimen  of  a  deposit  found 
in  a  cave  on  the  plantation  of  Mr.  B.  F.  Watkins,  in  Lauderdale  County,  Alabama,  on 
the  Tennessee  River,  about  forty  miles  west  of  Huntaville.  Tho  cave  has  never  been 
thoroughly  explored,  but  is  thought  to  be  about  two  miles  in  length,  with  rooms  open- 
ing on  either  side  of  the  main  entrance.  It  is  inhabited  by  a  countless  number  of 
bats,  from  whose  discharges  the  deposit  in  question  is  formed.  No  correct  idea  can  bo 
formed  wkh  regard  to  the  extent  of  this  deposit,  but  in  many  places  it  is  found  to  be 
fifteen  feet  deep. 

By  request  of  Mr.  Watkins  we  send  you  this  specimen  for  analysis,  as  ho  wishes  to 
ascertain  its  value  as  a  fei-tilizer,  and  the  proper  ingredients  with  which  to  compost  it 
for  either  cotton  or  cereals.  There  i»  In  it  ahso  a  lump  of  niter,  which  also  exists  in  a 
large  quantity.  This  was  worked  during  the  war  by  the  confederacy  in  the  manufa<j- 
ture  oi  saltpeter.  Digitized  by  LjOOg  IC 
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The  color  of  the  deposit  is  dark  brown.  The  material  is  very  light, 
and  seems  to  consist  of  small  scales,  which  are  probably  the  remains  of 
insects.  This  fact,  together  with  the  fact  that  the  cave  from  which  it 
is  obtained  is  inhabited  by  a  large  nnmber  of  bats,  may  be  considered 
fair  evidence  in  support  of  the  theory  advanced  with  regard  to  its  origin. 

The  lump  accompanying  the  dark  sample,  supposed  by  our  correspond- 
ent to  be  niter,  cannet  be  considered  as  such  since  it  contains  no 
potassa  or  other  alkali  of  any  account,  and  but  a  small  proportion  of 
nitric  acid.  On  account  of  the  presence  of  this  latter  constituent,  as 
well  as  the  soluble  phosphoric  acid,  it  has  some  agricultural  value,  and 
will  be  found  useful  in  admixtnce  with  the  other  material.  When  taken 
from  the  box  it  was  quite  moist,  and  when  cut  through,  the  section  pre- 
sented a  white  and  yellowish  mottled  appearance.  On  exposure  it 
dried,  formmg  a  tolerably  hard  mass,  which  crumbled  upon  application 
of  slight  pressure,  and  when  crushed  it  was  very  fine  and  pulverulent. 
From  the  results  of  analysis  given  below  it  sewns  to  be  an  accumula- 
tion of  siliceous  clay. 

The  analysis  resulted  as  follows: 

MoL^rture 12.800 

Organic  matter 9.700 

Silica,  insoluble  in  chlqrhydric  acid 42.290 

Silica^  soluble  in  chlorbydric  acid '9.410 

Phosphoric  acid,  sohible  in  water 0.2277 

Phosphoric  acid,  insoluble  in  water 1. 4673 

Peroxide  of  iron 0,1169 

Alumina , 19.88 

Limo 1.6377 

Magnesia 2. 09 

Nitric  acid 0.0823 

Sulphuric  acid Tra«e. 

Soda Trace. 

Carbonic  acid Trace. 

99.7019 

The  dark-brown  material  has  a  greater  agricultural  value,  since  it 
contains  a  much  larger  quantity  of  the  constituents  which  are  imme- 
diately available  for  plant-food.  It  may  be  used  with  advantage  in  the 
raw  state,  in  favorable  quantities,  without  composting,  for  either  cotton 
or  cereals;  but  in  cases  where  it  may  be  more  convenient  for  ai>plicatiou 
it  may  be  used  with  any  kind  of  composting  materials  whatever. 

The  analysis  of  this  material  gave  the  following  results : 

Moisture 11.60 

Insoluble  silica 30.81 

Soluble  silica 3.18 

Insoluble  organic  matter  J  containing  3. 72  per  cent,  of  nitro-  ) 28. 687 

Soluble  organic  matter      \  gen  =  4. 52  per  cent,  of  ammonia  ) l^*  ^^^^ 

Free  ammonia Trace. 

Phosphoric  acid,  soluble  in  water l.?05 

Phosphoric  acid,  insoluble  in  water 1. 5016 

Peroxide  of  iron 1. 428 

Alumina 3. 21 

Lime 4.11 

Magnesia 3.11 

Soda 0.312 

Nitric  acid 0.122 

99.9486 

G.  A  muck  from  near  Southington,  Conn.  Mr.  Luman  Andrews  ob- 
served witli  regard  to  it  that  when  thrown  out  in  heaps  there  soon  ap- 
peared upon  the  surface  a  white  coating  or  efflorescence  consisting  of 
small  white  scales  or  crystals.    He  s^nt  a  sample  of  the  muck  to  this 
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Department  in  order  that  the  c#mposition  of  this  coating  might  be  de- 
termined. On  account  of  the  very  small  amount  of  the  coating  itselt 
npon  the  saviple  sent  us  it  was  impossible  to  make  a  complete  analysis 
of  it.  It  is  therefore  difScult  to  state  positively  what  compound  it  may 
be,  but  from  the  complete  analysis  of  the  sample  sent  us  it  appears  to 
be  some  soluble  sulphate.    The  analysis  resulted  as  follows: 

Moisture,  (determined  at  lOO^  C.) 3.77 

Organic  matter*  and  moisture  not  expelled  at  10(P  0 28.31 

Protoxide  of  iron 2.40 

Peroxide  of  iron Trace. 

Alumina 3.32 

Lime 1.29 

Magnesia 1.01 

Potash 0.41 

Soda 0.14 

Phosphoric  acid 0. 10 

Carbonic  acid Trace. 

Sulphuric  acid 1.15 

SiHca,  &c 08.10 

100.00 
*  Containing  1.09  per  cent,  nitrogen. 

The  residue  remaining  after  removing  the  organic  and  volatile  mat- 
ters, by  incmeration,  is  very  fine  and  pulverulent. 

ANALYSIS  OF  WINES. 

During  the  month  of  April,  1873,  we  were  led  to  make  some  exami- 
nations of  wines  with  a  view  to  the  determination  of  a  means  of  dis- 
tinction between  the  alcohol  of  fermentation  and  that  of  distillatiou, 
and  the  amounts  of  these  constituents  which  any  given  wine  contains. 
Our  attention  was  drawn  to  this  subject  by  the  receipt,  from  Hon.  J. 
W.  Douglass,  Commissioner  of  Internal  Revenue,  of  a  sample  of  "  So- 
noma Sparkling  Champagne,''  manufactured  by  J.  K.  Blum,  of  New  York 
State,  and  seized  in  New  Orleans  according  to  the  law  providing  for  the 
taxation  of  all  wines  of  American  manufacture  containing  more  than  5 
per  cent,  of  absolute  alcohol  produced  by  distillation.  The  object  of 
the  examination  in  this  case  was,  th^efore,  to  determine  whether  the 
wine  was  produced  by  the  natural  process  of  fermentation  or  by  the 
use  of  brandy  or  other  alcoholic  fluids,  thus  placing  it  within  the  limits 
of  the  above-meutioned  law.  The  only  reliable  method  for  making  such 
distinctions  consists  in  determining  the  total  amount  of  alcohol  which 
the  given  wine  contains,  aiid  considering  all  above  a  certain  per  cent., 
generally  12  to  14,  which  is  known  to  exist  in  a  normal  wine,  as  alcohol 
of  distillation.  This  is,  of  course,  only  approximate,  on  account  of  the 
variation  in  the  composition  of  different  wines. 

Other  experiments  for  the  determination  of  the  parity  of  wines  were 
made,  with  a  view  to  proving  the  presence  of  adulterations,  but  they 
gave  negative  results.  According  to  Beyse,  Bolley,  Neubauer,  and 
other  chemists  who  have  devoted  years  to  the  study  and  investigation  of 
wines  and  their  manufacture,  the  separation  and  determination  of  the 
two  vai'ieties  of  alcohol  spoken  of  is  impossible.  In  the  course  of  our 
investigations  we  procured,  for  comparison,  a  specimen  of  "  Imperial 
champagne,"  manufactured  by  the  American  Wine  Company  of  Saint 
Louis,  and  have  made  complete  analyses  of  the  two,  obtaining  the  fol- 
lowing results,  in  parts  per  thousand : 

No.  1. — '^Sonoma  Sj>ar1ding." 

Alcohol  by  weight -^ 107.7 

Alcohol  by  volume 133,0 
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E?:traotive  matter 102.1 

Ash..... 1.0 

Acid,  (calculated  as  froe  tartxixic) 6.5 

Ko.  2.--"  ImperiuL" 

Alcohol  by  weight O^.  5 

Alcohol  by  volume 1*22.0 

Extractive  matter 129.8 

.\8h 1.4 

Acidj  (calculated  as  free  tartaric) 5.5 

OPIUM  FROM  NORTH  OAROLIWA. 

Many  experiments  have  been  made  with  varied  success  in  the  cultiva- 
tion of  the  poppy  and  the  production  of  opium  in  different  parts  of  this 
country,  and  during  the  past  year  Mr.  F.  J.  Kron  sent  to  this  Depart- 
ment a  communication  accompanied  with  a  specimen  of  opium  produced 
near  Albemarle,  Stanly  Coun]^,  North  Carolina,  which  presented  a  very 
fair  appearance.    The  following  is  Mr.  Kron's  communication : 

Some  four  years  ago  seed  of  the  opium-poppy,  originally  derived  from  Turkey,  was 
obtained  from  the  Department  of  Agricultruro  and  has  been  experimented  with  hero 
ever  since.  The  results  have  demonstrated  that  both  our  climate  and  our  soil  are  well 
adapted  to  the  production  of  either  poppy-seed  forthemanofaotureof  poppy- oil,  (huile 
d^olktte  of  the  French,)  or  of  opium  as  good  as  can  be  ma<le  anywhere.  The  results 
have  ever  shown  that  the  plant  hero  is  decidedly  hardy,  contrary  to  what  is  stated 
conceminff  it  in  the  report  of  our  consular  agent  in  Smyrna,  in  1860,  where  it  is  repre- 
sented as  being  tender  to  frost.  Hero,  where  the  temperature  some  years  falls  below 
zero,  the  seed  sown,  as  in  Asia  Minor,  in  the  f aU  vegetates  freely  and  passes  the  winter 
safely,  to  present,  in  the  spring,  plants  of  remarkabfe  vigor,  provided  with  heads  which 
are  numerous  and  large,  far  superior  to  the  plants  raised  from  seed  sown  in  the  spring. 
The  yield,  however,  has  not  thus  far  been  abundant  enough  to  make  the  culture  re- 
munerative. An  idea  may  be  formed  in  that  respect  from  the  fact  that  only  216  grains 
of  opium  were  obtained  from  220  heads.  But  the  quality  of  the  opium  produced  is 
something  superior  to  anything  we  can  obtain  in  commerce.  It  is  all  opium ;  none  of 
the  filth  and  seed  which  often  constitute  three-fifths  of  the  bulk  of  the  opium  sent  to 
us  here.  In  medicinal  properties  it  will  not  disappoint  the  practitioner,  but  present 
him  with  all  that  is  expected  from  the  greatest  of  boons  of  Providence  to  suffering 
humanity. 

The  sample  of  opium  sent  seemed  free  from  foreign  matters,  was  well 
dried,  and  was  quite  hard  and  resinous.  When  pulverized  and  sub- 
jected to  analysis,  the  air-dried  product  yielded  5.01  per  cent,  of  pure 
morphine.  This  proportion  of  morphine  is  rather  low ;  yet  it  is  nearly 
equal  to  that  of  many  varieties  of  opium  from  India.  In  order  that  this 
result  may  be  compared  with  results  of  analyses  of  opium  from  other 
locahties,  we  give  below  a  table  of  results  obtained  by  different  analysts. 


Locality. 


Percentage  of 
morphine. 


Analyst. 


Smyrna 

Egyptian,  (dry) 

Egyptian^  (undried) 

East  India 

Persian 

Algerian,  (white  poppies).. 

Algerian,  (red  poppies) 

Algerian,  (purple  poppies)  . 

Emirt,  (blue  poppies) 

Erfurt,  (white  poppies) 

French,  (dried,)  maximum  . 
French,  (dried,)  minimum.. 
Vermont,  (Addison  County) 
California,  (Marin  County) . 


8.57 


to  14 
8    to    6. 
to    7 
3    to    7. 
11.37 
52  to 
37  to  11.23 
71  to  17.83 
6    to  20 
6.85 
22.9 
14.8 
15,75 
5.75 


Guibourt. 

Guibourt. 

Merck. 

Guibourt. 

Guibourt. 

Aubergier. 

Aubergier. 

Aubergier. 

Blitz. 

Blitz. 

Guibourt. 

Guibourt. 
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In  the  determination  of  morphine  in  the  North  Carolina  specimen, 
tlie  method  of  Proctor  garve  the  most  satisfactory  results :  20  grame 
<}f  the  dry  pulverized  opium  were  rubbed  with  repeated  portions  of  wa- 
ter until  finely  divided,  and  allowed  to  digest  twelve  hours  ip  about  six 
times  their  weight  of  water,  when  the  whole  was  removed  to  a  filter  and 
washed  with  water  until  tlie  washings  were  completely  colorless  and 
tasteless,  the  fluids  thoroughly  mixed  and  divided  into  portions  repre- 
senting 10  grams  each  for  duplicate  determination. 

The  solution  thus  obtained  is  treated  with  solution  of  subaa^tato  of 
lead  as  long  as  precipitate  forms,  the  precipitate  being  separated  by  filtra- 
tion and  well  washed.  To  the  filtrate  add  dilute  sulphuiic  acid,  drop  by 
drop,  to  separate  the  excess  of  lead  as  sulphate,  filter  and  evaporate 
the  nuid  to  small  bulk  at  a  low  temperature,  mix  with  an  equal  volume 
of  alcohol,  filter,  and  treat  the  filtrate  with  15  to  20  grams  of  ammo- 
nia sp.  gr.  .960,  mixed  with  an  equal  volume  of  alcohol.  The  alcoholic 
solution  of  ammonia  is  divided  into  two  portions,  which  are  added  half 
an  hour  apart,  after  which  the  fluid  is  allowed  to  stand  twenty-four 
hours.  The  morphine,  which  separates  in  distinct  crystals,  is  collected 
on  a  weighted  filter,  washed  with  dilute  alcohol  and  Ireed  from  a  small 
quantity  of  narcotine  which  may  be  present  by  washing  with  ether. 
The  remaining  crystals  of  morphine  are  carefully  dried  and  weighed. 

SOIL  ANALYSES. 

It  is  well  known  that  this  Department  has  heretofore  been  the  recipient 
of  large  numbers  of  applications  for  analyses  of  soils,  but  on  account  of 
the  amount  of  time  required  for  the  pur{)ose,  and  the  low  value  which 
must  generally  be  ascribed  to  this  branch  of  chemical  analysis,  as  it  is 
usually  practiced,  we  have  found  it  necessary  to  decline  nearly  all  of  them, 
confining  ourselves  in  this  particular  to  the  examination  of  only  such 
soils  as  are  possessed  of  properties  immediately  injurious  to  crops, 
these  properties  infecting  the  soil  of  a  considerable  section  of  country. 
Heretofore  great  difficulty  has  been  experienced  by  analysts  in  fixing 
upon  a  method  by  which  the  absolute  fertility  of  a  soil  may  be  de- 
termined, or  at  least  one  which  will  aflbrd  results  indicating  a  de- 
gree of  fertility  that  will  correspond  with  the  experiences  of  actual 
practice,  and  founded  upon  the  amount  of  the  crops  produced  from  it. 
Many  soils  containing  a  considerable  quantity  of  organic  matter  in  the 
form  of  humus  have  the  mineral  elements  of  plant-food  locked  up  in  or- 
ganic combinations,  which  are  insoluble  in  water,  and,  therefore,  unless 
tiiese  combinations  be  acted  upon  by  other  materials  having  a 
stronger  solvent  power,  and  which  may  at  the  same  time  be  readily 
taken  up  by  the  plants,  they  must  lie  dormant  in  the  soil.  In  the  de- 
composition of  the  nitrogenous  matter  of  the  soil  carbonic  acid  and 
ammonia  are  formed.  Alkaline  carbonates  are  known  to  have  a  solvent 
action  upon  the  humus  of  the  soU,  and  these  substances  are  the  materi- 
sds  which  do  the  most  work  in  supplying  plants  with  nutritive  principles. 
It  is  therefore  evident  that  when  we  make  use  of  the  stronger  acids  in 
our  analyses,  we  go  further  than  the  forces  brought  to  bear  in  nature  will 
warrant."  Mens.  L.  Grandeau  has  thoroughly  developed  this  idea  in  his 
investigations  upon  the  black  soils  of  Russia,  and  has  found  that  in 
nearly  all  cases  the  sample  of  soil  to  I  e  analyzed  should  be  exhausted 
with  a  dilute  solution  of  carbonate  of  ammonia,  since,  he  says,  this  latter 
re-agent  plays  the  part,  first,  of  an  acid,  and  then  of  a  base,  and  that 
the  inters^ention  of  a  strong  acid,  such  as  chlorhydric,  is  unnecessary. 
This  Department  has  lately  had  an  opportunity  of  making  a  practical 
application  of  M.  Grandeau's  ideas  and  of  his.  method  of  soil  analyses. 
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During  the  past  year  we  received,  through  Lieut  Col.  S.  C.  Lyford,  of 
the  Ordnanoe  Office  of  the  War  Department,  a  sample  of  black  soil  m>in 
the  plantation  of  Mr.  P.  Eemble  Paulding,  on  Brae's  Island,  Beaufort 
County,  South  Carolina.  The  sample  in  question  had  eveiy  appearance 
of  being  decidedly  fertile,  but,  as  far  as  the  cotton-crop  is  concerned, 
experience  has  proven  that  quite  the  opposite  is  the  case,  as  may  be 
seen  from  Colonel  Lyford&  communication.    He  says : 

It  haTing  boon  found  impractioablo  to  raiso  cotton  from  this  soil,  Mr.  Paulding  de^ 
sires  to  Ipiow  what  constituents  are  present  which  prevent  the  cultivation  of  such  a 
crop.  As  a  great  deal  of  such  soil  is  found  on  the  various  iBlands  of  the  South  Atlantic 
coast,  a  complete  analysis  will  be  of  great  interest  to  the  planters  of  that  section. 

In  compliance  with  the  suggestion  of  Colonel  Ljrford,  a  qualitative  ex- 
amination of  the  soil  was  maide,  revealing  the  presence  of  protosulphate 
of  iron ;  and  this  fact  may  be  considered  sufficient  cause  of  failure  in  the 
production  of  cotton.  A  complete  quantitative  analysis  has,  however, 
been  prosecuted  according  to  Grandeau's  method,  and  the  following 
statements  indicate  the  results  obtained. 

Preliminary  analysis  of  soil  gave: 

Moisture 4.75 

Organic  matter 14.24 

Inorganic  matter 81.01 

100.00 
Specific  gravity  of  soil,  1. 14. 

The  aqueous  extract  of  the  soil  has  an  acid  reaction. 

The  soil  itself  is  of  very  fine  texture,  free  from  stones,  it  is  very  com- 
pact, and  becomes  very  hard  when  dried.  When  treated  with  a  dilute 
solution  of  carbonate  of  ammonia  it  yielded  an  extract  which,  when 
evaporated  to  dryness  and  strongly  heated,  left  a  residue  which  con- 
tained, in  100  parts,  the  following  constituents : 

Organic  matter 86.950 

SiHca 1.878 

Sulphuric  acid 3.421 

Magnesia 1.956 

Lime 1.434 

Peroxide  of  iron 913 

Phosphoric  acid — — 619 

Potash 2.909 

100.0^ 

One  hundred  parts  of  the  mineral  matter  remaining  in  the  soil,  after 
exhausting  with  carbonate  of  ammonia,  contain : 

lusoluhle  silica,  sand,  &c 78.100 

Soluble  SiHca 205 

Lime 380 

Magnesia 200 

Manganese 491 

Alumina • - ••••     16.843 

Peroxide  of  iron 2.970 

Phofiphoric  acid -. — * 190 

Snlphurie  acid 677 

100.056 


Digitized  by  VjOOQIC 


KEPORT  OF  THE   CHEMIST. 


177 


CoUectiDg  the  above  results,  we  find  that  100  parts  of  air-dried  soil 
contain: 

Moisture 4.750 

rSiUca 0.0432 

Sulphurio  acid 0.0786 

Magnesia 0.0450 

*»  XX        in-         u       X      Lime 1 0.0330 

Mattersolublomcarbonato^pjj      j^^j^^^i^ 0.014^ 

"*""'"'""'"  Peroxide  of  iron ort)210 

Potash, 0.0669 

^Organic  matter 2;  0000 


of  ammonia. 


2.3019 


Matter  insoluble  in  carbon- 
ate of  ammonia. 


Insolnble  sUica,  sandj  &c 62.93 

Soluble  silica 0.165 

Lime 0.307 

Magnesia 0.161 

Peroxide  of  manganese 0. 395 

Peroxide  of  iron ^ 2.390 

Alumina 13.594 

Phosphoiio  acid -^--.  0.153 

Sulphuric  acid. .^ 0.546 

^Organys  matter i..... 12.240 


92.781 
99.8329 

4-8  we  have  seen  above,  the  specific  gravi^  of  the  soil  is  1.14.  A 
cubic  foot  of  it  therefore  weighs  71.42  pounds,  and  a  stratum  of  soil, 
one  foot  in  deptE',  extending  over  one  acre,  will  contain  3,100.055  pounds. 
This  amount  of  soil  is  capable  of  yielding  materials  immediately  avail- 
able £)r  plant-food  as  foUows : 

Founds.  Fomidfl. 

Silida 1,331.  Magnesia 1,395 

Peroxide  of  iron 651  Lime 1,023 

Phosphoric  acid 440  Organic  matter 6,201 

Potaah 2,077 

It  will  therefore  be  seen  that  the  soil  in  question  contaiiis  sufficient 
material  to  satisfy  the  immediate  demands  of  a  cotton-crop,  although, 
the  quantity  may  be  somewliat  limited.  The  main  trouble  is  undoubt- 
edly due  to  the  fact  of  the  existence  of  proto-sulphate  of  iron  in  the 
subsoil,  and  probably  free  sulphuric  acid  also.  Both  of  these  sub- 
stances have  a  poisonous  influence  upon  plants.  The  planters  of  the 
Sout^  Atlantic  coast,  who  have  this  difficulty  to  contend  with,  must 
neceasaiily  adopt  seme  means  to  remove  this  salt  of  iron,  and  to  neutral- 
ize the  free  sulphuric  acid.  The  most  economical  method  by.  which  this 
may  be  accomplished  is  a  copious  application  of  lime.  In  case  of  the 
soil  in  question,  about  150  bushels  of  lime  per  acre  will  probably  be 
required.  I  woiild  also  advise  thorough  underdraining  where  this  is 
deficient,  and  it  is  probable  that  this  is  the  case  wherever  the  difficulty 
ill  qj^estion  exists. 

PEOXniA<rE  ANALYSIS  OF  CEEEALS.* 

This  may  justly  be  considered  one  of  the  most' difficult  and  tedious 
processes  in  analytical  chemistry.  It  not  only  requires  patience  but 
often  yields  results  which  fail  to  produce  the  satisfaction  desired.  To 
seduce  the  difficulties  to  a  certain  extent, and  to  devise  a  method  which 
would  yield  satisfactory  results  and  insure  economy  in  time  and  ex- 
pense, was,  in  part,  the  object  of  an  investigation  extending  through  a 
period  of  about  two  months.  In  this  we  were  aided  considerably  by  the 
experience  of  former  chemists  of  this  Department. 

Since  the  separation  of  the  several  proximate  principles  depends  upon 

*  This  of  course  applies  more  particnlarly  to  analyses  of  corn,  but  may,  with  slight 
modifications,  be  applied  to  any  cereals  whatever..  LjOOQ  IC 
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the  action  of  different  solvents,  the  work  of  devising  a  method  of  eflfect- 
ing  it  obviously  consists  in  tbe  selection  of  such  as  are  best  suited  to 
the  purpose,  as  well  as  the  best  means  for  applying  them.  In  the  selec- 
tion of  solvents,  attention  must  bo  paid  to  their  icetting  powers  as  well 
as  their  power  of  solution.  Tbus  ctber  will  dissolve  a  larger  proportion 
of  oil  than  bisulpbide  of  carbon,  but  the  latter  being  more  penetrating 
will  extract  the  oil  from  the  meal  more  readily  than  the  former.  We 
have  therefore  chosen  as  solvents,  to  be  used  in  the  following  method, 
bisulphide  of  carbon,  alcohol  of  85  per  cent.,  water,  and  dilute  iicid  and 
alkaline  sdlntions. 

The  best  mode  of  extraction  of  the  different  principles  with  solvents  is 
by  percolation,  and  this  operation  may  be  very  materially  aided  by  the 
use  of  the  Bunsen  pump.  In  order  that  the  residues  may  be  dried  and 
weighed  without  destroying  the  filter,  Monroe's  porous  earthenware 
cones,  I^  inches  in  diameter,  are  used,  and  these  are  fitted  into  glass 
funn^s  by  means  of  a  ring  of  rubber  tubing. 

The  material  having  b^n  carefully  and  finely  pulverized,  take  two 
samples  of  2M  to  3  grams  each,  heat  at  130^  C.  until  constant  weight 
is  obtained,  in  order  to  determine  the  moisture.  Then  place  them  upon 
the  porous  cones  and  determine  the  oil  by  extraction  with  bisulphide  of 
carbon.  The  residue  after  this  extraction,  as  after  each  succeeding  one, 
must  be  dried  at  130^  C.  until  constant  weight  is  obtained.  The  oil 
having  been  removed,  the  two  samples  are  treated  for  zein,  sugar,  and 
gum,  as  follows :  Let  the  cones  be  numbered  respectively  I  and  2.  Treat 
the  contents  of  iNo.  1  with  alcohol  of  85  per  cent,  which  will  remove  the 
zein  and  sugar.  After  having  dried  and  weighed  it,  treat  the  residue 
with  water  to  remove  the  gum;  dry  and  weigh.  Treat  the  contents  of 
cpne  No.  2  with  water  to  remove  the  gum  and  sugar ;  dry  and  weigh. 
Tbe  amounts  of  zein,  gum,  and  sugar  may  now  bo  calculated  as  follows : 

Treatment  of  No.  2  with  water = gum  and  sugar. 

Second  treatment  of  No.  l=gum. 

First  treatment  of  No.  l=zeiii  and  sugar. 

Gum  +  sugar — gum=6ugar. 

Zein  +  sugar — sugarsazein. 

The  substance  having  been  treated  as  above  is  transferred  from  the 
cone  to  a  beaker  12  inches  high  and  3  inches  in  diameter,  and  boiled  for 
two  hours  with  200  c.c.  of  water  containing  5  per  cent,  of  sulphuric  add. 
As  the  water  evai)orates  it  must  be  suppUed.  After  boiling,  the  beaker 
is  filled  with  hot  di^tilled  water,  the  residue  allowed  to  settle,  and  the 
dear  supernatant  fluid  is  drawn  off  as  completely  as  possible,  by  means 
of  a  siphon,  without  disturbing  the  residue,  which  is  then  transferred  to 
the  filter,  washed  with  boiling  distilled  water,  dried,  and  weighed.  The 
loss  denotes  the  amount  of  starch,  and  the  residue  consists  of  albuminoids 
and  cellulose.  These  may  be  separated  by  treatment  with  water  con- 
taining 6  per  cent,  of  caustic  alkali,  which  will  remove  tlie  former, 
leaving  the  latter  as  a  residue. 

The  ash  is  determined  by  taking  another  sample  of  2.5  to  3  grams, 
and  incinerating  it  in  a  platinum  crucible.  The  mineral  matter  is  then 
deducted  from  the  various  principles  with  which  it  may  have  been  re- 
moved in  the  process  of  extraction.  We  have  determined  by  experiment 
that  extraction  of  the  different  substances  removes  the  following  per- 
centages of  the  whole  amount  of  mineral  matter  present  for  ea^ch  of  the 
constituents.    Thus  the  amount  removed  with — 

Per  cent. 

Zein 7.5 

Albuminoids  and  oolluloee 10.5 

Gnm 37.6 

Btarch i-T\vsr/s?r^^* 
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The  ultrogcu  should  be  cletoriDinecl  as  a  check  upon  the  zeiu  and 
albuminoids. 

A  a  great  deal  of  time  must  necessarily  be  lost  in  working  the 
above  method,  we  prel'er  the  following,  which,  although  it  involves  the 
same  principles,  may  be  prosecuted  in  much  less  time: 

For  this  method  weigh  out  live  samples  of  2.5  to  3  grams  each, 
place  them  upon  porous  cones  which  have  been  previously  washed  and 
ignited,  and  numbered  respectively  1,  2,  3,  4,  and  5,  and  heat  at  130^0. 
until  constant  weight  is  obtained,  Tre^t  the  contents  of  cone  Xo.  1  with 
bisulphide  of  carbon,  dry  and  weigh.  Before  weighing,  the  residues 
must  be  well  dried  at  130^0.  Loss  in  Aveight  of  cone  and  couteuts  = 
moisture  and  o^. 

Treat  the  contents  of  cone  IS'o.  2  with  bisulphide  of  carbon  and  ah^o- 
hol  of  8o  per  cent,  consecutively,  without  removing  the  cone  from  the 
filtering  funnel.  After  this  is  done  dry  and  weigh,  Loss=moisture,  oil, 
zein,  and  sugar.  In  the  same  manner  treat  the  contents  of  cone  No.  3 
with  bisulphide  of  carbon  and  water.  Dry  and  weigh.  Loss=moistnre, 
oil,  Gum,  and  sugar.  Treat  cone  No.  4  with  bisulphide  of  carbon,  alcohol 
of  ^  per  cent.,  and  water.  Loss= moisture,  oil,  gum,  sugar,  and  zein. 
Treat  cone  No.  5  in  the  same  manner  as  No.  4,  and,  without  drying,  trans- 
fer the  contents  of  the  cone  to  the  tall  beaker  described  in  the  former 
method,  and  proceed  with  the  treatment  for  starch  as  described  above. 
After  the  starch  is  removed,  the  albuminoids,  cellulose,  and  mineral 
matter  are  determined  as  in  tne  preceding  method. 

"We  give  below  the  composition  of  two  varieties  of  Indian  com  de- 
termined by  the  above  method.  The  main  object  of  the  analyses  was  to 
determine  the  differences  in  the  composition  of  various  kinds  of  com 
found  in  the  markets,  and  whether  these  differences  were  sufficiently  great 
to  influence  their  market  value.  Our  time  being  limited,  two  varieties 
of  gourd  s^ed  corn  were  chosen :  a  yellow  corn  grown  upon  the  farm  of 
the  Commissioner  of  Agriculture  in  Pennsylvania,  and  believed  to  be  a 
fair  representative  of  a  greater  portion  of  the  corn  found  in  the  northern 
and  western  markets,  ancj  a  white  variety  grown  upon  the  Eastern  Shore 
of  Maryland,  believed  to  be  a  fair  representative  of  that  of  the  southern 
markets.  No.  1  is  the  analysis  of  the  yellow  corn  from  Pennsylvania, 
and  No.  2  that  of  the  white  corn  from  Maryland. 

No.  1. 


.Moisture 

OH , 

Sagar 

Gum .- 

Zein 

Starch 

Alliuminoidd 

CeUuloso 

Ash 


Un  dried 

Dry 

substance. 

substauce. 

8.87 

5. 17 

5.67 

1.10 

1.21 

1.23 

1.35 

1.98 

2.17 

70.66 

77.54 

7.94 

8.71 

1.72 

1.89 

i.:« 

1.46 

100.  CO 


KAOO 
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No.  2. 


Undricd 
substance. 


Dry 

substance. 


Moisture.... 

OU 

Sugar 

Gum ..-. 

Zem 

Starch 

Albummoida 

Cellulose 

Ash 


8.03 

2.45 
0.97 
1.45 
70.36 
8.36 
1.53 
1.24 


100.00 


(5.10 
2.66 
1.^ 
1.58 
76.50 
9.09 
1.Q6 
1.35 


100.00 


HOMINY-OFFAL. 

The  above.method  of  analysis  has  also  been  appHed  to  the  detemuDa- 
tion  of  the  composition  of  a  sample  of  offal  from  the  hominy  mills  of 
Messrs.  Gseorge  E.  Hill  &  Co.,  Alexandria,  Virginia.  Accompanying  the 
sample  was  the  following  .communication: 

Recent  espefiments  by  farmers  in  Connccti«ut  and  New  Jersey  having  determined 
ttot  corn-meal  is  a  most  valuable  fertilizer,  (equal  in  some  cases  to  guano,)  we  have 
the  honor  to  forward  this  dav,  by  express,  a  ^ecimen  of  the  offal  ftom  our  hominy 
mills,  composed  principally  of  the  hfarta  or  genns  of  the  com,  and  hence  believed  to  be 
the  more  valuable,  (as  the  x>ho6phatic  element  so  largely  predominates,)  and  respect- 
fully ask  that  you  will  cause  an  analysis  of  the  siunc  to  be  made  at  an  early  day. 

In  responsid  to  the  reqnesl^  embodied  in  the  above  commnnication,  a 
complete  analysis  has  been  made,  the  following  results  having  been 
obtained : 

One  hundred  parts  of  the  material  contain : 


Organic  in^ittcr. 


I^oistivce ^--., 

fjOU.., 

Sugar 

GvSn 

^ein 

Si^arch 

/.Ibumwoids 

^Colluloee 

fiSilica 

'Lime 

Magnesia 

Inorganic  maitcr^  Peroxide  of  iron. 

Phosphoric  acid. 

Potassa , 

Soda 


6.38 


7.50     ^ 
1.50 
2. 4982  j 

l!8400>  91.4875 
65.9732 
6.1961 

5.9apo 

0.1479^ 

0.0797 

0. 1014 

0.045W 

0.9698 

0.6237 

0.1670 


>     2. 1319 


99.994 


1.1203 


N\jtrogon  in  organic  matter 

On  comparing  the  composition  of  the  organic  matter  with  the  analyses 
grven  above,  it  seems  from  the  larjje  portion  of  cellirtose  that  the  mate- 
rial contaras  a  considerable  u^nantity  of  the  outer  shell  or  testa  of  the 
seed,  and  to  this  may  be  due  the  increased  percentage  of  mineral 
matter,  and  especially  phosphoric  acid  and  potash.  Deveau  having 
shown  that  the  thin  layer  just  inside  the  testa  of  wheat  contains  a  pecu- 
liar nitrogeuQus  principle  which  also  contains  a  large  quantity  of  phos- 
phoric acid,  the  same  may  be  true  concerning  the  corn. 
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Ono  Imndred  parts  of  mineral  matter  contain 

Silica C.937 

Lime 3.729 

Magnesia 4.75G 

Peroxide  of  iron 1.983 

Phosplioric^  acid 45.489 

Pdtassa 29.251 

Soda 7.834 

99.984 

We  find  that  the  quantity  of  ash  amounts  to  2.13  per  cent.,  making 
the  total  amount  of  phosphoric  acid  about  .97  per  cent.,  and  potassa 
abont  .62  per  cent.  Comparing  these  figures  with  those  found  in  the 
analyses  published  by  Wolff,*  we  find  that  the  average  amount  of  ash 
found  in  com  ils  about  1.40  per  cent.,  making  the  total  amount  of  phos- 
phoric acid  in  the  grain  about  .C6  per  cent.,  and  potassa  .39  per  cent. 
This  shows  that  in  the  hominy-offal  there  is  an  increase  of  but  about 
one-third  in  the  amounts  of  these  constituents,  and  when  we  calculate 
the  value  of  the  material  according  to  the  standard  of  commercial  fer- 
tilizers, and  admitting  that  the  phosphric  acid,  potash,  and  nitrogen 
are  all  available  as  plant-food,  it  woidd  be  $3.70  per  ton  of  two  tliousand 
pounds.  Now,  w^heu  it  is  so  easy  to  procure  fertilizing  materials  in  a 
much  more  concentrated  condition,  at  the  same  rates,  it  is  quite  evident 
that  it  would  not  be  profitable  to  make  use  of  the  material  in  question 
as  a  fertilizer.  But  if  we  consider  its  value  as  feeding-material,  upon 
comparing  the  above  analysis  with  that  of  the  analysis  of  white  com 
grown  upon  the  Eastem  Shore  of  Maryland,  we  see  that  the  material 
difference  is  not  very  great.  The  total  amount  of  cellulose  and  min- 
eral matter,  8.11  per  cent,  in  the  former  and  2.77  per  cent,  in  the  latter, 
would  not  make  a  difference  of  more  than  two  or  three  doHiars  per  ton 
in  their  value,  even  if  we  admit  that  these  constituents  are  valueless 
for  this  purpose.  So  that  when  the  price  of  corn-meal  averages  from 
$35  to  $40  per  ton,  it  is  plain  that  it  would  be  much  more  practical 
and  econonical  to  make  use  of  the  hominy-offal  as  feeding-material  for 
cattle  than  for  the  purpose  indicated  by  our  correspondent. 

TANNIC  ACED,  ITS  DETEKMINATION,  AND  THE  PERCENTAGE  FOUND^IN 
SOME  WOODS   OP  THE  SOUTHWEST. 

All  analysts  who  have  had  any  experience  in  jnaking  determinations 
of  tannic  acid  in  different  materials  can,  doubtles^,  very  well  appreciate 
the  difficulties  which  have  heretofore  been  met  m  securing  results  for 
which  complete  accuracy  can  be  claimed,  on  account  of  the  unsatis- 
ikctory  character  of  the  methods  which  have  thus  far  been  employed. 
Fully  appreciating  these  difficulties  myself,  I  hav6  endeavored  to  devise 
a  method  which  would,  in  a  measure  at  least,  remove  the  difficulties  in 
question,  and  at  the  same  time  be  free  firom  all  complication  which  might 
have  a  tendency  to  vitiate  the  results.  Ppobably  the  most  convenient 
method  given  in  the  works  on  chemical  analysis  for  making  these  deter- 
minations is  that  of  Lowenthal,  described  in  Fresenius'  Quantitative 
Analysis,  fourth  English  edition,  page  673,  depending  upon  the  oxida- 
tion, wi^h  a  standardized  solution  of  permanganate  of  potassa,  of  tannic 
acid  and  sulphindylate  of  potassa,  and  decoloration  of  the  latter  by 
means  of  this  reaction. 

In  this  metiiod  the  tannic  is  extracted  from  the  material  with  water, 
and  in  its  use,  therefore,  there  is  great  danger  that  the  results  may  be 
vitiated  by  the  presence  of  gum,  sugar,  &c.,  which  are  soluble  in  water, 
and  which  may  also  be  oxidized  at  the  expense  of  the  permaCnganates  of 
potassa,  and  it  was  with  this  difficulty  that  I  was  called  uppn  more  par- 

-   I — 1 : ■  ,    "■  .    "     ■•■..>,.   «•  ■   w.:  -•:>•.  . — I u- 

*A9cfien-Analy8en,  page  30. 

Digitized  by  VjOOQ  IC 


182         REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 

ticularly  to  contend.  In  one  of  the  varieties  of  wood  I  have  examined, 
gum,  as  well  as  some  colorin^i^  matters  soluble  in  water,  are  present  in 
considerable  quantities.  These  substances  are.  however,  to  a  great  ex- 
tent, insoluble  in  sulphuric  ether,  while  the  tannic  acid  is  quite  easily 
soluble  in  tbis  menstruum.  I  have  therefore  made  use  of  it  in  my 
analyses.  My  method  is  as  follows :  After  the  material  to  be  examined 
has  been  linely  pulverized  by  gnnding  in  a  steel  drug-mill,  and  thor- 
oughly dried,  it  i«  digested  several  days  with  about  twice  its  volume  of 
sulphuric  ether,  the  solution  decanted,  and  the  residue  well  washed  with 
ether  as  long  as  anything  may  be  removed.  When  this .  operation  is 
complete^  the  solution  and  washings  are  united,  and  the  ether  removed 
by  distillation.  It  may  be  collected  by  condensation  for  fiuther  use. 
The  residue  remaining  from  this  distillation  is  treated  with  water  until 
the  final  washings  fail  to  produce  any  coloration  with  salta  of  iron,  the 
entire  solution  thoroughly  mixed  and  made  up  to  a  given  volume.  The 
solution  thus  obtained  may  contain  very  small  quantities  of  coloring 
matter,  which  are  seldom  sufficient  to  be  taken  into  account,  but  it  is 
completely  free  from  many  of  the  troublesome  impurities  found  in  solu- 
tions made  by  extracting  with  water  directly  from  the  material. 

Very  nearly  the  same  method  has  been  appUed  by  Julius  Lowe  *  to  the 
preparation  of  pure  tannic  acid  from  sumac.  For  this  purpose  he,  how- 
ev^,  makes  use  of  acetic  ether,  and  revers«s  the  treatment  5  that  is,  he 
exhausts  the  material  with  water,  and  removes  the  tannin  from  the  solu- 
tion by  agitation  with  acetic  ether,  from  Which  it  is  said  the  tannic  acid 
may,  by  distillation  of  the  ether,  be  obtained  in  a  pure  state.  He 
recommends  the  use  of  acetic  ether  on  account  of.  its  being  less  inflam- 
mable than  sulphuric  ether. 

My  attention  was  particularly  directed  to  this  subject  by  the  receipt 
of  samples  of  the  wood  of  mesguite,  {Algarohia  glandulom^)  Osage- 
orange.  {Madura  aurantiecL)  and  live-oak,  {Quereus  vireng,)  from  Mr.  J. 
M.  Wilson,  Seguin,  Guadalupe  County,  Texas.  It  was  desired  that  the 
comparative  value  of  these  woods  as  tanning  materials  be  determined, 
since  it  is  believed  that  they  contain  considerable  quantities  of  tannic 
acid.  The  different  parts  of  the  woods,  which  had  been  previously  air- 
dried,  were  carefully  separated  and  finely  pulverized.  They  were  then 
subjected  to  digestion  with  twice  their  volume  of  sulphuric  ether  for 
ten  days  in  closed  flasks.  The  solution  was  at  the  end  of  this  time  de- 
canted and  the  method  above  described  was  followed  throughout. 

The  analyses  resulted  as  follows : 


z""  i  ^  ^  H  - 


Livc-oalc,  white  wood i  O.iiO    i  0.90 

lunnt  \vooil '  0. 1^5  I  2. GOG 

Meson itc\  Isoai-t  \7»H)d i  (3.^     '  0.60 

^\bitcTvoo«l I  U.TjO    :  G.ro 

b-rk I  O.no    '  1.J44 

Os.) !;•.'- (irn D :;('.  ii'rivt:  wtHid j  o.  r7     i  u.  93 

Avhiti^,  \VM)U 0.  :J1)    i  4.90 

haiL I  0.10    1  loMO 

-_ (  :' 
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It  vrill  be  seen  from  the  aboTe  table  that  the  heart  woods  of  the  mes- 
qmte  and  Osage-orange  contain  tolerably  high  i)roiK)i-tionft  of  tannic 
acid ;  nearly  as  high,  indeed,  as  many  varieties  of  barks  used  in  tanning, 
and  in  the  Southwest,  where  these  trees  grow  abundantly,  there  is  no 
doubt  that  they  may  be  found  of  great  value  in  this  branch  of  industry. 
The  live-oak  contains  so  small  a  percentage  of  tannic  acid  that  it  will  be 
found  of  little  value.  There  was  extracted  from  the  Osage-orange  a 
yeljow  resinous  coloring  matter,  soluble  in  ether  and  caustic  potassa, 
which  we  have  not  yet  examined,  but  which  we  shall  at  some  future 
time  make  the  subject  of  an  investigation.  It  is  possible  that  it  may 
be  found  useful  as  a  coloring  matter. 

Other  investigations  are  being  carried  on  which  must  be  reported 
upon  hweafter.  We  hope  to  be  able  to  obtain  firom  them  impwtantand 
valuable  results. 

W-AI.  IMcMUETRIE. 

Hon.  FiUDD'K  Watts, 

CommU9i4mm\ 
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By  Thomas  Taylor,  Micsoscoplst. 
HAWTHOBN-BLIGHT. 

RCESTELIA  LAOBBATA,  TXJLASNE;  ^OXDIUM  LA0EEATI7M,  GbEY.— 

Greville,  in  his  Scottish  Flora,  p.  209,  vol.  iv,  describes  this  fungus  as 
it  was  known  in  1826.  He  says  that  it  is  found  on  the  nerves  and 
petioles  of  the  leaves,  on  the  fruir,  and  even  on  t  he  young  branches  of 
the  hawthorn  (OratOdgfUHOxyacantha)  in  summer  and  autumn  every  where; 
and  M.  C.  Ceoke  observes  that  it  is  found  on  the  under  surftw^e  of  the 
leaves  and  on  the  petioles  and  fruit  of  the  hawthorn,  and  is  c(Mnnion 
from  May  to  June  in  the  United  States. 

My  attention  was  called  last  year  to  the  prevalence  of  this  ftingas  on 
the  hawthorn-plants  on  the  grounds  of  the  Department  daring  the 
months  of  July  and  August.  This  year  it  has  also  appeared.  I  first 
observed  its  presence  in  the  month  of  July,  although  it  may  have  ap- 
peared in  June  preceding.  At  this  time,  September  20,  the  ftingoid 
forms  are  decaying.  Nearly  every  species  of  the  hawthorn  is  affected, 
especially  0,  punctata  and  0.  tomento$a. 

The  evergreen  hawthorn-plant,*  C.  pyraoanthay  Pers.,  seems  not  to  be 
attacked  by  any  species  of  fungus  of  the  order  JScidiacei.  Judging  fi'om 
ray  observations,  1  deem  it  an  error  to  suppose  that  Rctst-elia  lacerata  at- 
tacks either  the  branches  or  fruit  of  any  variety  of  the  hawthorn.  We 
have  many  varieties  of  the  hawthorn  growing  on  the  grounds  of  the 
Department,  but  in  no  case  have  I  found  Rcsstelia  laeerata  on  their  fruit 
or  branches.  This  species  is  confined  to  the  leaves  in  every  instance, 
and  the  petioles  thus  far  are  exempt  from  its  attacks.  On  making  my 
first  observations  and  dissections  of  the  orange-colored  fungus,  seen  so 
frequently  on  the  branches  and  fruit  of  hawthorn-bushes,  1  was  much 
disappointed  on  finding  that  the  color,  structure,  &o.,  of  the  peridium 
and  spores  did  not  agree  with  that  given  by  mycologists ;  but  on  making 
search  to  ascertain  if  any  other  similar  genus  or  species  of  the  order 
JEddiaoei  existed  on  the  hawthorn  C  oxyaeantha^  or  on  any  of  the 

*A  shrub  spontaneous  at  Washington  and  near  Philadelphia.  Isaaq  Martindjnjle, 
(Adv.  from  Earope.)  Q'^'z^ci  by  VjUU^ IV^ 
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numerous  varieties  of  this  liedge-plaot,  with  the  view  of  accounting  for 
the  discrepancy,  I  found",  on  turning  up  the  leaves  having  orange  spotj? 
on  their  upper  surface,  true  peridia  (sacks)  of  Rcestelm  lacerata^  Tul. ; 
^cidium  oxyacanthce^  Pers.  Under  a  power  of  about  90  diameters  the 
general  character  of  the  peridia  is  seen.  They  are  densely  aggregated, 
elongated,  submersed,  pale-brown,  irregularly  torn.  The  sporidia  are 
copious,  thus  far  agreeing  with  Greville's  description.  The  circular 
spots  on  the  leaves,  Nos.  1  and  2,  (Fig.  11,)  indicate  the  general  points  of 


growth  of  this  fungus.  I  find  it  frequently  on  the  leaf-ribs  and  terminal 
points  of  the  leaves,  and  very  often  dispersed  over  the  smooth  parts  of 
the  leaf;  sometimes,  although  rarely,  the  peridia  are  on  the  upper  surface 
of  the  leaves.  3  represents  the  pecpliar  formation  of  their  structure, 
which,  when  matured,  resembles  net-work.  At  thQ  juncture  of  the  leaf 
(see  4)  the  cells  of  the  peridia  are  nearly  round  j  at  5,  oblong.  From  3  to 
4  the  cellular  structure  is  of  a  light  Vandyke  bjrown ;  at  5,  a  pale^eHon^. 
I  am  aware  .that  the  structure  of  the  pdridia,  as  d&cribed  by  We,  varies 


MICBOSCOPIC   INVESTIGATIONS.  185 

in  some  respects  ifrom  that  by^-Grevilleq-nd  others,  which  shows  the  im- 
l>ortance  of  photographing  objects  so  minute.  I  have  preserved  sections 
of  these^  for  fafure  use.  6  represents  the  appearance  of  the  peridia  as 
seen  by  the  naked  eye  j  7^  their  general  arrangement  and  their  groupings 
on  the  leaves  5  8,  three  ceHs,  showing  the  parts  of  which  the  peridia  are 
compose<^,  being  magnified  about  125  diameters  Greville  states  that  ft 
is  probable  that  these  forms  are  not  really  cellular,  according  t«  the  ac- 
ceptation of  the  term,  in  the  higher  orders  of  plants  as  has  been  supposed, 
but  are  at  present  sui  generis^  and  require  farther  investigation,  l-heir 
mode  of  attachment  to  one  another  certainly  diflfers^from  vegetable  cel- 
lular structure  in  general ;  but  that  they  are  cellular  and  capable  of 
being  filled  with  water,  any  microscopist  may  satisfy  himself;  for  in 
mounting  by  the  vet  process  a  portion  of  the  liquid  frequently  fills  the 
cells,  giving  their  ^enters  a  dark  shade. 

The  two  lower  cells  of  8  represent  them  so  filled.  The  upper  cell  rep- 
resents the  appearance  of  an  empty  one;  10,  the  openings  or  meshes; 
11,  a  leaf  of  a  variety  of  C.  oxyacantha.  On  one  of  its  lobes,  at  A,  is 
represented  a  cluster  of  peridia  o{R€estelia  lacerata;  12  and  13  represent 
the  peridia  of  a  ^ecies  ikJScidiumy  heretofore  undescribed  as  a  parasite, 
on  the  hawthorn,  and  one  which  has  been  confounded  with  that  on  the 
leaves  J  14  represents  the  peridia  as  they  appear  £0  the  naked  eye;  15, 
a  very  highly  magnified  ^iew  of  one  of  them,  the  cells  of  which  are 
magiiified  125  diameters;  10,  one  of  the  cells  somewhat  more  highly 
magnified.  They  are  not  always  regular  in  construction,  although  gen- 
erally of  the  form  given.  They  separate  easily  from  one  another  by 
slight  friction.  17  represents  spores*  of  an  orange-color,  with  which 
the  peridia  abound,  and  which  consist  of  at  least  three  parts :  a  trans- 
parent outer  cell,  an  inner  cell,  and  an  orange-colored  protoplasm  in- 
closed in  it,  and  containing  germhial  matter  in  the  form  of  dark  spots. 
The  spores  are  magnified  about  125  diameters. 

All  standard  works  on  mycology  represent  Ecestelia  lacei-aia  as  the 
only  fungus  of  the  order  JEddiaxiei  that  attacks  hawthorn-plants ;  but 
judging  from  my  investigations,  it  holds  a  secondary  place.  So  conspicu- 
ous are  the  species  of  the  two  genera  en  them,  the  one  on  the  leaves,  the 
other  on  the  branches  and  fruit,  that  the  naked  eye  can  distinguish  the 
difference.  That  on  the  leaves  appears  of  a  brown  color.  Owing  to  the 
transparency  of  the  cells  of  the  peridia,  the  brown  coloring-matter  of 
the  protospores  may  be  seen  through  them,  while  that  on  the  fruit  and 
branches  appears  of  a  rich  orange,  owing  to  the  color  of  thetr  proto- 
si)ores.    Although  of  the  same  oi^er  they  differ  in  genus  and  species. 

It  is  of  much  importance  to  ascertain  as  far  as  possible  the  conditions 
of  ^owth  favorable  or  unfavorable  to  this  order.  Its  presence  on  plants 
is  highly  destructive  to  them,  and  has  proved  one  of  the  most  serious 
obstacles  to  the  cultivation  of  the  hawthorn  as  a  hedge-plant  in  the 
United  States.  Forty-seven  species  of  JSddium  and  three  of  Rcestelia 
are  reported  by  M.  0.  Cooke.  In  relation  to  the  ravages  of  this  order 
of  fungi  P.  H.  Foster,  proprietor  of  Babylon  nurseries,  Babylon,  Long 
Island,  writes  to  the  Commissioner  of  Agriculture,  on  the  1st  of  August 
last,  as  follows : 

I  send  yoa  a  specimen  of  a  disease  which  occurs  on  some  Americflfii  wliite-ash  trees, 
which  I  imported  from  Fln^hingy  New  York.  I  have  noticed  the  disease  on  tbem  during 
the  la£Pt  two  seasons.  It  first  makes  its  appearance  early  in  the  season  on  the  leaves, 
and  finaUy  attacks  the  yonng  wood,  as  may  be  seen  on  the  specimens  inclosed.  It  is 
evidently  of  fungoid  origin.  I  have  many  thousands  of  plants  of  American  white- 
ash,  from  two  to  three  years  old,  planted  in  my  nurseries,  none  of  which  are  affected 

*  trotospores  they  should  6e  called,  because,  in  fact,  they  germinate,  and  on  the 
threads  thus  produced  thto  true  tfpores  or  fruit  are  bome.-^OooAre. 
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witli  this  tliseaso.  I  have  also  some  Enropeau  ash,  which  appear  to  he  xeiy  snacepti- 
hl©  to  it.  I  wish  to  obtain  a  remedy.  Tlio  lotss  of  so  Taluablc  a  timber-tree  would  be 
too  great  for  our  conutry  to  bear. 

The  Depi^rtment  will  at  an  early  day  commence  a  series  of  experi- 
mental, having  relation  to  the  best  mode  of  treatment  of  plants  aJSected 
with  this  fiin;:roid  foinn  of  disease.  The  results  of  the  exi>eriment3  will 
be  published  in  the  monthly  reports. 

POTATO  BLIGHT  AJt^D  EOT. 

Some  eminent  chemists,  such  as  Dr.  Lyon  Playi'air,  believe  that 
the  potato  plant,  when  healthy,  is  not  subject  to  attacks  from  fungi. 
In  a  lecture  delivered  by  the  Doctor  before  the  Eoyal  Agricultural 
Society  of  England,  December  9,  1845,  he  remarked  that  *'  much  had 
•  been  said  and  written  with  regard  to  the  source  of  the  disease,  and 
since,  minute  fungi  had  been,  assigned  as  its  cause,  potatoes,  apples, 
and  other  fruits  had  been  inoculated  with  fungus  spores,  and  had  be- 
come diseased ;  buti  if  there  was  not  some  previous  disease  in  the  potato 
itself,  how  was  it  that  some  varieties  of  potiitoes  escape<l  while  growing 
in  the  immediate  vicinity,  while  others  were  attacked  T^  The  disease, 
he  believed,  arose  from  structupal  or  chemical  causes. 

When  a  decayed  potato  was  examined  it  was  found  that  the  diseased 
spots  were  always  in  the  region  of  the  spiral  vessels,  whose  function  it 
is  to  carry  air  into  the  tissue  of  the  plants.  He  believed  the  disease 
originated  in  the  oxidation  of  the  tissue.  The  Kev.  M.  J.  Berkeley, 
the  leading  mycologist  of  England,  on  the  other  band,  contends  that  the 
fungus  Botrytis  infestmts^  or,  as  now  classed  under  the  new  gerus, 
Peronospm-a  t«/e«ta?i«,  will  attack  the  healthy  tubers  5  but  the  question 
arises  just  at  this  point,  what  means  have  we  of  ascertaining  tbe  per- 
fectly healthy  structure  and  chemical  state  of  tubers  f  Every  farmer 
plants  what  he  deems  sound  tubers,  yet,  in  the  majority  of  cases,  since 
1845,  the  crop  during  very  moist  seasons  has  been  more  generally, 
affected  than  it  was  prior  to  that  date. 

-The  severity  of  attacks  of  fungi  on  plants  will  depend  in  some  cases  on 
the  density  of  their  organic  structure  and  the  solubility  of  their  nitro- 
genous matter.  The  nitrogenous  principle  of  potatoes,  for  example,  is 
soluble  in  water,  that  of  turnips  nearly  insoluble.  The  former,  therefore, 
ferments  more  readily  than  the  latter.  The  leaves  of  a  healthy  peach- 
tree,  when  placed  in  a  moist  atmosphei^e  at  about  75^  F.,  resist  fungoid 
fermentation  for  months,  while  those  of  a  peach-tree  affected  with  the 
"  yellows,'^  placed  under  the  same  general  conditions,  will  quickly  fer- 
ment and  become  covered  with  the  fruit  of  the  fungus  mucor.  The  first 
possess  an  antiseptic  property,  the  second  are  deficient  in  it.  If  two 
•  blocks  of  wood,  one  of  box-wood  and  the  other  of  soft  pine,  are  placed 
in  a  fungoid  solution,  the  first  will  resist  the  action  of  the  mycelium 
for  a  long  time  because  of  its  density,  while  the  second  will  quickly 
decay.  The  first  absorbs  very  little  water,  the  second  a  great  deaL  A 
certain  amount  of  moisture  is  always  necessary  to  the  growth  of  fungi. 
The  presence  of  an  excess  of  water  is  highly  favorable  to  the  growth  of 
the  common  molds  and  some  other  forms  of  fnngoid  plants. 

In  years  previous  to  the  noted  potato-rot  of  1845,  the  average  amount 
of  water  found  in  healthy  potatoes,  according  to  Professor  Playfair,  was 
72  per  cent.  5  that  of  unhealthy  tubers  since  that  date,  80  per  cent 
The  tendency  to  tferment  is  therefore  increase^l.  It  was  observed  by 
Professor  Playfair,  in  his  lecture  alluded  to,  that  a  peculiar  stnte  of  the 
weather  had  been  observed  all  over  the  north  of  Europe  where  the 
disease  had  heen  seen,  as  well  as  in  America.   The  wide-spread  use  of 
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the  potato  as  an  article  of  diet,  especially  among  the  laboring  classes 
throughout  Europe,  must  have  led  to  the  extensive  planting  of  diseased 
potatoes  in  1846^  because  healthy  seed  could  not  be  found.  Indeed, 
Professor  Playfair,  in  his  second  lecture  of  the  10th  December,  1845, 
recommends  "  the  planting  of  diseased  i>otatoes  as  seed  rather  than 
none."  He  fuilher  states  that  there  was  no  prospect  of  obtaining 
healthy  seed  from  abroad,  and  that  he  had  permission  of  the  late  gov- 
ernment authorities  for  stating  that  this  was  the  result  of  their  consular 
returns.  The  unavoidable  adoption  of  this  advice  tended  to  establish 
hereditary  disease  in  after  years,  whether  it  arose  from  chemical,  stmct- 
nral,  or  fungoid  conditions. 

If  a  healthy  potato  is  so  dug  out  on  its  opposite  ends  that  it  will  re- 
semble a  double  egg-cup,  and  placed  erect  on  one  end  for  about  six  days 
in  an  atmosphere  at  the  temperature  of  7(P  F.,  its  under  cavity  wiU  be-' 
come  covered  with  mildew,  and  its  fruit  will  appear  in  the  form  of  blue 
mold,  Penicillmm  glmtcum.  In  this  case  the  inverted  cavity  will  retain 
the  moisture,  and  as  a  consequence  slight  fermentation  will  ensue,  the 
fungus  deriving  its  nutriment  from  the  potato ;  but  the  upper  surface, 
although  fully  exposed  to  the  floating  germs  in  the  atmosphere,  will  not 
sustain  a  fungus  growth,  in  consequence  of  the  free  evaporation  of  the 
moisture  from  it.  This  form  of  fermentation  should  not  be  confounded 
-^ith  that  produced  by  the  fungus  of  potato-rot,  Peronvspora  infbstans. 
The  chemical  action  of  the  blue-mold  fungus  is  slow,  and  its  odor  is 
simply  that  of  sour  paste,  while  the  destructive  action  of  the  potato- 
rot  is  very  rapid,  producing  a  higher  state  of  decomposition  and  very 
offensive  odors.  The  mycelium  and  fruit  of  each  fungus  also  differ 
essentially  from  each  other.  Both  forms  of  fungus  produce  oxidation 
of  the  cellulose  structirre,  but  with  very  different  results.  Consequently 
potato-rot  consists  of  more  than  the  mere  "decay  of  the  tissue  by  its 
absorption  of  oxygen."  The  purely  fungoid  theory,  on  the  other  hand, 
will  not  account  for  the  many  exceptions  pointed  out  by  those  who 
favor  the  chemical  theory ;  since  it  may  be  shown  that  as  the  chemical 
constitution  and  density  ot  any  vegetable  vary,  so  will  the  genus  and 
species  of  fungi  be  found  to  vary  with  the  proximate  principles  of  the 
plants  on  which  they  subsist. 

The  following  ease  of  rust  on  the  K!ittatinny  blackberry  illustrates 
forcibly  the  fhct  that  the  structural  and  ohemical  condition  of  a  living 
plant  should  always  be  considered  in  relation  to  ai>y  fungus  growth  on  it. 

Chalkley  Gillingbam,  of  Accotink,  Fairfax  County,  Virginia,  under 
date  of  Second  month*  2S,  1873,  describing  the  condition  of  his  black- 
berry-canes during  the  spring  of  1872,  says  that  six  years  ago  he  planted 
ten  rows  of  Kittatinny  and  ten  of  Wilson  in  the  following  manner : 
First,  four  rows  of  Kittatinny,  then  following,  alternately,  Wilson  and. 
Kittatinny,  six  rows  of  each,  ending  with  four  rows  of  Wilson.  All  had 
been  treated  alike  from  the  time  they  had  been  received  by  him,  and  all 
appeared  healthy  until  last  i^ring,  when  the  Kittatinny  became  covered 
with  "  rust.''  At  a  short  distance  the  rows  of  the  Kittatinny  appeared  as 
if  painted  with  yellow  ochre.  Some  were  destroyed  from  its  effects. 
None  of  the  Kittatinny  canes  bore  fruit.  The  Wilson  were  uninjured, 
although  BuiTounded  by  an  atmosphere  laden  with  fungus  spores. 
Every  leaf  of  the  Kittatinny  was  covered  Ttith  thousands  ot  spores,  yet 
not  a  leaf  of  the  Wilson  wits  affected.  The  Wilson  canes  bore  the  usual 
complement  of  fruit.  Mr.  Gillingbam  states  that  the  canes  have  not 
been  manured  for  several  years. 

*  February. 
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Til  glossy  covering  of  fruits  and  leaves  consists  of  wax,  that  of  tlie 
gras  <i  of  siliceous  matter.  The  wax  may  bo  removed  by  sulphuric 
ether,  the  siliceous  matter  by  caustic  alkalies  or  hydrofluoric  acid. 
Should  plants  fail  to  eliminate  and  cover  their  surfaces  with  wax  or  silica 
for  their  protection,  their  albuminous  substances  will  then  afiford  food 
for  the  growth  of  fungi.  Future  investigations  may  prove  that  in  the 
case  oi  the  Kittatinny  blackberry,  alluded  tOj  the  absence  of  this  outer 
protection  was  the  cause  of  their  destruction.  The  preceding  illus- 
tration is  very  similar  to  that  given  in  my  former  report  on  the  potato- 
disease,  (see  Eeport  for  November  and  December,  1872,  page  510,)  in 
which  it  is  shown  that  two  varieties  of  the  potato,  viz.,  Jackson  White 
and  Early  Kose,  growing  in  the  same  field,  and  treated  alike  in  all  re- 
spects, were  aflfected  differently.  The  Early  Kose  potatoes  were  whoHy 
destroyed  by  fungi,  while  the  Jackson  White,  although  surrounded  by 
the  spores  of  the  potato-rot  fungus,  were  not  affected. 

Having  received  a  supply  of  seemingly  healthy  potatoes  from  New 
Mexico,  Ohio,  and  other  places,  and  a  few  diseased  tubers  from  Boston 
and  Swampscott,  Massachusetts,  I  commenced  a  series  of  preliminary 
experiments  to  test  the  chemical  and  structural  theories  of  Dr.  Lyon 
Playfair,  and  the  fungoid  theories  of  M.  J.  Berkeley  and  other  leading 
mycologists. 

In  each  of  four  glass  jars  I  placed  a  pint  of  water.  In  K  o.  1  were  placed 
a  portion  of  fungus  Ferotwspora  infestans^  and  the  half  of  an  Ohio  potato 
remarkable  for  its  healthy  appearance.  In  No.  2  were  placed  a  diseased 
potato  containing  Peronospora  infestans^  and  the  half  of  a  potato  received 
from  Santa  FiS,  New  Mexico.  In  No.  3  was  placed  the  second  half  of 
the  Ohio  potato  alluded  to,  and  in  No.  4  the  second  half  of  the  Santa 
F6  specimen.  In  Nos.  3  and  4  was  also  put  half  an  ounce  of  pure  sugar, 
to  assist  fermentation.  These  specimens  were  subject  during  the  ex- 
periments to  a  temperature  of  about  75o  F.  The  respective  jars  were 
examined  from  day  to  day.    On  tho  sixth  day  the  Ohio  specimen  in  No 

1  was  found  to  be  rotting  rapidly,  while  the  Santa  F6  specimen  in  No 

2  was  apparently  uninjured.  Specimens  Nos.  3  and  4  were  undergoing 
slow  fermentation.  At  first  tlie  water  containing  the  New  Mexico 
specimen  became  more  milky  in  color  than  did  that  of  the  Ohio  specimen, 
but  the  deterioration  on  the  third  day  was  greater  in  ifo.  3  than  it  was 
in  No.  4. 

On  the  twentieth  day  the  Ohio  specimen  was  perfectly  dissolved,  form- 
ing a  pulp,  while  the  Santa  F6  specimen  retained  its  perfect  consist- 
ency throughout  On  examining  the  pulp  of  No.  4  under  the  microscope 
I  found  that  the  starch-granules  were  arranged  in  cellulose  cells,  no  lib- 
eratod  granules  appearing  on  the  field  of  view.  Bundles  of  mycelium  and 
.budding  spores  appeared  in  profusion  between  the  cells.  Few  infu- 
sorials  appeared  in  view.  The  odor  was  slightly  sour.  The  appearance 
of  No.  4,  as  seen  under  the  microscope,  of  about  80  diameters,  was  re- 
markable as  contrasted  with  No.  3.  The  latter  specimens  presented  a 
mass  of  infusorial  life,  mycelium,  and  budding  spores.  I  made  many 
examinations  of  the  pulp  to  detect  starch-cells  if  present,  but  found 
none.  The  fermentation  had  completely  destroyed  them,  although  the 
starch  seemed  unaltered.    The  odor  was  very  Itad. 

The  Ohio  g5)ecimen  in  No.  1  rotted  much  quicker  under  the  influence 
of  Peronospora  infestam  than  it  did  under  the  Torula  fungus  favored  by 
the  action  of  sugar  in  No.  4  solution. 

The  Santa  F6  specimen  in  No.  2  resisted  the  Peroiiospora  infestans 
fungus  better  than  it  did  the  Torula  fungus  In  liTo.  4:  but,  by  the  use  of 
either  fungus,  the  tendency  of  any  variety  of  the  potato  to  resist  ftingus 
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action  may,  by  this  mode,  be  easily  decided.  Since  the  ptecetling  experi- 
ment were  made,  other  northern  and  eastern  varieties  have  been  tested 
by  fungoid  solutions  in  contrast  with  some  of  the  New  Mexico  varieties, 
giving  like  results,  clearly  demonstrating  the  superiority  of  the  Santa  f4 
potatoes  over  all  others  thus  far  examined,  in  respect  to  their  powers  of 
resisting  fungoid  and  infusorial  action. 

It  is  not  unusual  to  find  a  decaj^ed  spot  in  tbe  center  of  potatoes 
otherwise  apparently  in  good  condition.  A  microscopic  examination  of 
a  portion  of  the  diseased  part  will  show  that  the  d^cay  commenced  where 
the  vascular  bundles  concentrate.    (See  2,  Fig.  1 2.)    At  that  point  the  air 

Fig.  12. 


is  in  greater  volume  than  elsewhere.  Although  these  mineral  acids  and 
caustic  alkalies  dissplve  starch-granules,  they  do  not  affect  the  cellulose 
cells  which  .contain  the  starch.  ^ 
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WIjou  such  spots  aro  exposed  to  the  atmosphere  the  fuugus  blue- 
mpld  forms  ou  the  surface.  This  disease,  therefore,  has  no  relation  to 
potato-rot,  as  ordinarily  understood.  F  represents  the  niycelium  (roots) 
of  blue- mold,  Pendcillkim  glanetimy  and  G  that  of  potato-rot,  Feronospora 
iiifestmia. 

The  vascular  biuidlos  are  much  smaller  in  some  varieties  of  the  ix)- 
tato  than  in  others,  and  the  texture  of  the  cellular  matter  varies  also. 
I  think  it  probable  that  those  varieties  having  the  smallest  air-passages, 
all  other  considerations  being  equal,  will  be  the  least  affected  by  the 
fungus  FeronoJipora  infefitam  or  FenieiUium  glaucum.  The  position  of 
tho  vascular  bundles  may  be  easily  seen  by  the  naked  eye,  and  a  close 
examination  will  show  that  these  air  ducts  extend  in  every  case  to  the 
eyes,  the  stalks  being  simply  an  extension  of  them.  Cut  a  potato  in  two 
through  its  root-stem  :  trim  the  surface  so  that  some  of  its  eyes  will  be  in 
section;  coat  the  surmce  with  a  solution  of  bichromate  of  potash;  dry 
the  surface  with  filtering-paper,  then  coat  it  all  over  several  times  with 
a  strong  alcoholic  solution  of  iodine;  and  the  starch  will  become  stained 
of  a  dark-blue,  while  the  vascular  bundles  will  remain  yellow. 

The  following  mod^  of  separating  the  vascular  bundles  from  the  pota- 
toes, so  that  they  may  be  viewed  separately,  will  prove  of  interest  to 
the  vegetable  physiologist;  Take  a  potato  of  medium  size,  remove  the 
skin  carefully  without  cutting  the  eyes ;  place  it  in  a  solution  of  sugar 
and  water,  (in  the  proportion  of  about  two  ounces  of  sugar  to  a  pint  of 
water,)  and  subject  it  to  75°  F.  for  about  twelve  days.  The  fungus  of 
fermentation  will  reduce  tlie  ix)tato  to  a  pulp,  but  the  vascidar  bundles 
will  be  found  apart  and  may  be  removed  with  a  glass  rod,  and  mounted 
in  the  usual  way  with  gum  or  balsam.  Under  a  power  of  about  100 
diameters  they  present  a  most  singular,  yet  beautiful  appearance.  The 
pointed  forms  which  extend  to  the  eyes  may  be  distinctly  seen.  This 
experiment  is  most  successfully  performed  with  highly-cultivated  pota- 
toes, such  as  the  eastern  and  western  varieties.  The  starch-cells  of  the 
Santa  F6  potatoes,  for  exajnple,  remain  in  a  compact  form,  even  when  the 
nitrogenous  matter  has  been  fermenting  for  many  days.  The  "vascu- 
lar bundles,"  therefore,  cannot  be  removed  from  them  easily,  which  I 
consider  another  proof  of  their  matured  condition. 

The  following  chemical  direct  mode  of  making  observations  of  tho  po- 
sition and  structure  of  the  air-passages  I  sometimes  employ:  First, 
remove  from  a  healthy  potato  a  thin  slice  or  disk.  Pour  over  it  con- 
centrated nitric,  muriatic,  or  dilute  sulphuric  acid,  (caustic  potash  or  soda 
will  have  the  same  eflfect,)  when  the  starch  will  become  transparent. 
These  alkalies  and  acids  have  the  effect  of  dissolving  the  starch,  but  they 
have  no  effect  on  the  air-passages  or  vascular  bundle ;  they  are,  there- 
fore, rendered  visible,  when  mounted  in  the  usual  manner,  and  viewed  by 
a  sufficiently  high  power.  2  and  3,3,  Fig.  13,  represent  the  combina-- 
tion  of  the  spiral  and  dotted  ducts;  A,  the  root-stem;  B, a  new  growth 
or  tuber  from  1.  Viewing  their  oonnection  in  this  way,  it  will  be  seen 
that  any  germinal  disease  entering  through  the  root-stem  A  will  neces- 
sarily communicate  through  all  the  connecting  links,  viz :  A,  2,  3, 3,  B. 
S,  S  represent  the  fruit  of  a  slender  light-colored  mycelium,  which  I 
have  found  traversing  the  exterior  and  interior  of  the  withered  potato- 
stalks.  In  the  more  advanced  stages  the  fruit  has  a[)pendages  in 
length  about  one  and  a  half  times  their  diameter.  They  have  a  thorn- 
like  appearance,  slightly  wavy,  and  of  amber  color.  To  the  naked  eye 
they  appear  like  fly-spots,  and  are  very  numerous.  They  appear  black, 
but  when  treated  by  nitric  acid  the  dark  color  is  removed  and  a  cellular 
structure  of  an  amber  color  is  exhibited.    Thus  far  I  have  not  been 

Digitized  by  i^OOQ  IC 


MICEOSCOPIC   INVESTIGATIONS.  191 

able  to  detect  any  sporau^a  in  them.  This  may  be  accounted  for  from 
the  fact  that  all  the  specimens  I  have  examined  had  been  dried  up  for 
a  long  period.  4  represents  the  fruit  of  Peronospora  infestans  on  tho 
leaves  very  highly  magnified.  The  arrows  represent  the  movements  of 
the  fungus  matter;  0,  starch-cells,  liberated  by  the  lungoid  solution 
and  full  of  starch  granules;  D,  the  starch-cells  of  watery  potatoes. 
They  contain  very  little  starch.  E,  the  starch  cells  as  arranged  in  the 
potato.  Some  are  void  of  starch,  while  some  are  well  filled  ;  others  par- 
tially so.  n  represents  the  condition  of  starch  in  water  when  a  fresh 
I)otato  is  grated  down,  or  when  the  cellulose  cells  are  rotted  away  by 
fermentation,  as  in  the  case  stated.  * 

We  planted  in  a  hot-house,  on  January  last,  a  seemingly  healthy 
Early  Kose  potato^  and  also  one  of  the  same  variety  affected  with  the 
fungus,  Peronospora  infestans.  While  growing,  both  were  treated  as 
nearly  alike  as  possible,  were  supplied  with  a  superabundance  of  water 
to  induce  fungus  growth,  and  were  subjected  to  abont  70^  F.  of  tempera- 
ture. Both  varieties  sprouted  and  sent  forth  the  usual  supply  of  root- 
lets, stalks,  leaves,  and  tubers.  The  original  tubers  used  as  seed  in  these 
experiments,  with  their  appendages,  were  examined  by  me,  the  object 
being  to  ascertain  the  relative  value  of  diseased  potatoes  as  compared 
with  healthy  ones  when  used  for  seed.  The  so-called  healthy  seed-po- 
tato, with  its  appendages  as  received,  was  separately  examined  for  fun- 
goid forms,  and  especially  for  that  of  Peronospora  infestunSy  but  neither 
its  spores,  mycelium,  nor  fruit  were  found  on  them. 

My  attention  was  next  directed  to  the  unhealthy  "seed-potato,'^  its 
stalks,  leaves,  rootlets,  and  tubers.  On  the  surface  of  the  tubers  were 
plainly  visible  to  the  naked  eye  small  brown  spots,  represented  by  S,  S, 
S,  I,  (Fig.  13,)  some  of  which  I  carefully  removed  with  a  penknife  These 
I  placed  in  strong  nitric  acid  for  several  minutes.  Other  portions  were 
submitted  to  the  action  of  boiling  caustic  potash.  As  the  mineral  acids 
and  alkalies  render  starch  soluble  and  transparent,  or  rather  transform 
it  into  new  substances  which  are  transparent  and  soluble,  fungoid 
forms,  if  present,  are  more  easily  discovered  by  the  use  of  these  sol- 
vents. Potash  has  also  the  power  of  rendering  the  albuminates  of  the 
skin  soluble,  and  by  its  use  the  fungoid  masses  S,  8,  S  are  more  easily 
separated  from  the  cellular  matter  of  the  potato.  The  fongoid  cells 
are  also  rendered  more  transparent.  When  the  brown  spots  S,  S,  S 
are  viewed  under  a  power  of  about  275  diameters,  amber-colored  bud- 
ding cells,  represented  by  a,  are  observed,  fix)m  which  protrudes  amber- 
colored  branched  and  jointed  mycelium,  as  represented  by  4,  5,  and  6. 
Before  examining  the  rootlets  (see  arrows)  I  submitted  them  to  boiling 
caustic  potash  a  few  minutes,  to  render  them  soft  and  easily  compressed, 
and  brought  into  focus.  7,  8,  9,  and  10  represent  their  mycelium  and 
rootlets.  Their  relative  size  is  represented  by  the  scale  AC.  A,  A 
represent  the  parenchyma  cells  of  the  rootlets,  B  their  vascular  bundles, 
and  G  the  mycelium  on  the  rootlets.  The  cells  a  have  the  same  rela- 
tive size.  2  represents  the  vascular  bundles  of  the  tubers.  The  dark 
spots  on  the  young  tubers,  8,  3,  are  composed  of  clusters  of  budding 
spores,  as  represented  by  a,  being  of  the  same  form  and  color  as  those 
of  the  parent  tuber.  The  dotted  lines  on  1  represent  the  cellular  struc- 
ture of  the  skin  of  the  tuber  highly  magnified. 

The  strtlks  and  leaves  of  the  unhealthy  Early  Rose  potato,  although 
presenting  to  the  naked  eye  a  healthy  appearance,  were  found  to  be 
interspersed  with  amber-colored  mycelium  peculiar  to  potato- rot.  The 
only  appearance  obseKvable  to  the  naked  eye  was  brown  spots  on  the 
nrfw  tubers,  the  skins  ot  which  otherwise  were  smooth  and  transparent. 
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Their  fungoid  markings,  to  an  inexperienced  eye,  would  not  readijy 
attract  attention,  as  they -appear  like  small  portions  of  brown  earth.  " 
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On  comparing  the  freslilycat  surfaces  of  the  bealtby  and  unhealthy 
tubers  mentioned^  the  lattei*  presented  a  mottled  and  translucent  api)ear- 
ance,  while  a  section  of  the  healthy  presented  a  more  uniform  color.  It 
is  clearly  shown  in  this  case  that  as  we  sow  so  shall  we  reap. 

On  the  12th  of  April  last,  a  healthy  Early  Kose  i>otato  and  a  New 
Mexico  variety  wei-e  planted  in  one  of  the  hot-beds  of  the  Department. 
Over  both  was  placed  a  glass  shade,  the  object  being  to  produce,  by 
artificial  means,  disease  in  their  foliage.  The  temperature  of  their 
atmosphere  ranged  about  68^  F.  The  sand  in  which  the  tubers  were  . 
placed  was  bountifully  supplied  with  water.  In  consetiuence  of  these 
conditions,  a  very  moist  atmosphere  was  kept  up  in  the  glass  shade.  In 
a  few  days  the  tubers  si)routed — the  Early  Eose  first.  The  foliage  of  both 
varieties  gradually  expanded,  but  it  soon  became  evident  that  the  leaves 
of  the  Early  Kose,  especially  the  larger  ones,  had  become  afibcted  with 
ii^hat  appealed  to  be  **curl  of  the  leaf.''  Upon  examination  it  seemed 
that  their  upper  surfaces  expanded  more  rapidly  than  their  uuder.  The 
leaves  of  the  New  Mexico  variety  became  affected  similarly,  but  in  a 
less  degree.  I  examined  the  leaves  under  a  power  of  about  90  diame- 
ters, but  failed  to  discover  any  fungoid  form.  I  next  ground  various 
portions  of  the  respective  leaves  into  a  pulp,  placing  portions,  thinly 
spread  out,  under  a  power  of  about  300  diameters,  but  failed  to  find 
fungoid  cells  of  any  kind  developed  or  in  progress.  Many  portions, 
however,  of  the  vascular  bundles  seemed  filled  with  water  instead  of 
air,  a  condition  which  is  not  usually  found,  even  when  leaves  have  been 
left  in  water  for  some  time.  The  under  surface  of  the  leaves  exhibited 
brown  markings;  and,  when  examined  with  a  power  of  about  90  diame- 
ters, the  color  was  seen  to  be  confined  to  the  outward  boundaiy  lines  of 
the  parenchyma  cells  of  the  leaf,  showing  that  the  cellular  tissue  was 
undergoing  oxidation.  Within  a  few  hours  the  central  parts  dropped 
out,  and  the  foliage  became  riddled  with  holes  in  consequence  of  the 
oxidation. 

Oxidation  is  not  always  accompanied  by  fungus  growth.  If  a  suffi- 
cient quantity  of  caustic  lime  is  added  to  decomposing  vegetable  mat- 
matter  it  will  destroy  all  the  germs  of  fungi  and  animal  life  contained 
in  it,  yet  the  oxidation  of  the  vegetable  matter  will  proceed;  but 
when  fungus  cells  are  undergoing  the  process  of  budding,  oxidation 
of  the  cellular  tissue  seems  to  be  necessarily  a  secondary  condition. 
The  <^  curl  of  the  leaf"  may  not  always  be  the  result  of  a  fungus  growth, 
but  the  conditions  which  produce  it  will  necessarily  retard  the  growth 
of  the  plant  commensurate  to  their  extent,  and  pave  the  way  for  Torula 
fungoid  growths.  I  next  put  the  plants  into  separate  fiower-pots,  and 
exposed  them  to  the  influences  of  the  open  air.  In  a  few  days  the  foliage 
of  both  kinds  attained  a  healthy  color,  but  was  stunted  in  growth.  After 
three  weeks'  exposure,  under  favorable  conditions  as  to  heat  a  nd  moisture, 
the  foliage  of  both  appeared  healthy. 

On  June  9  the  New  Mexico  plant  put  forth  flower-buds,  while  the 
other,  although  known  to  be  an  early  variety,  cfid  not  exhibit  any. 
While  both  plants  were  passing  from  their  unhealthy  condition  in  the 
open  air,  many  of  the  leaves  of  the  Early  Rose  plant  withered  and  died; 
tlie  leaves  of  the  other  remained  a  healthy  green  throughout,  showing  a 
superior  vigor. 

On  the  19th  of  May  last  three  varieties  of  New  Mexico  potatoes  were 
plante<l  in  the  Department  grounds  for  experimental  purposes,  and  not- 
withstanding the  extreme  dryness  of  the  atmosphere  during  the  last 
thirty  days  their  growth  has  proved  highly  vigorous.  The  stalks  are 
numerous  and  from  10  to  12  inches  in  height.    The  foliage  is  abundant, 
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has  »  very  healthy  appearance,  i«  highly  wrinkled,  of  a  dark  green  oolor, 
and  is  remarkably  free  from  insect  injuries.  At  this  date  (June  13) 
their  buds  arc  forming.  > 

Judging  from  present  api)earance8,  any  of  the  three  varieties  would 
prove  highly  valuable  lor  localities  subject  to  a  hot  and  dry  atmosphere. 

The  New*  Mexico  potatoes,  although  not  so  mealy  as  the  K"ew  York 
Peach-blows,  white  and  red,  are  dry  and  of  good  flavor.  Their  cultiva 
tion  in  the  J^orthern  States  will  doubtless  modify  their  structural  and 
chemical  properties  and  improve  them.  At  present  they  seem  wholly 
free  from  the  fungus  of  i)otato-rot.  In  order  to  test  their  anti-fungoid 
properties  more  fully,  samples  have  been  forwarded  to  experienced 
farmers  in  the  State  of  Massachusetts,  and  other  States,  to  tie  planted 
-with  other  varieties  known  to  be  very  liable  to  potato-disease.  Any 
practical  results  derived  from  experiments  now  in  progress  will  be  given 
in  a  future  article. 

The  Department  has  procured  samples  of  every  variety  of  the  potato 
from  Santa  F^,  New  Mexico,  to  test  practically,  in  the  open  field,  their 
anti-fungoid  qualities,  in  contrast  witli  the  usual  varieties  grown  in  this 
country'. 

In  a  letter  addressed  to  this  Department  by  Governor  Amy,  Santa 
F6,  New  Mexico,  Febniary  17,1873,  he  says:  "We  have  not  had  any 
*rot'  in  the  potatoes  of  New  Mexico.  ♦  •  *  I  send  two  packages  of 
alkali  soil ;  thi^  is  a  soil  on  which  potatoes  will  not  grow— abundance  of 
tops,  but  no  *  tubers.'^ 

An  excessively  alkaline  soil  seems  to  have  the  same 'effect  as  very 
high  manuring,  viz :  to  protluce  stalks  but  no  tubers. 

in  Hardwicke's  Science  Gossip  for  October  1, 1872,  page  225,  is  illus- 
trated a  fungus,  which  was  first  discovered  by  Dr.  Payen,  growing 
among  the  mycelium  in  the  inteixjellular  passages  of  spent  potatoes 
affected  with  rot.    Fig.  14  presents  the  illustration  given  in  that  jonmal. 


Fig.  14. 


This  fungus  has  been  named  by  Montagne  Artoirogm  hydnosporus^ 
although  considered  by  Berkeley  and  others  to  bo  probably  a  secondary 
form  of  fruit  (odspores)  of  the  i>otato-fuugus  itself.  In  order  to  test  the 
matter  more  ftilly  I  placed  a  i)ortion  of  a  rotting  potato  affected  with 
Peronospora  infestans  in  a  clear  glass  jar,  and  allowed  it  to  ferment. 
After  the  lapse  of  two  months  a  mold,  or  mildew,  formed  on  its  sur- 
face. Placing  a  small  portion  of  this  on  a  glass  slide  six  inches  long  by 
two  inches  wide,  I  inclosed  the  latter  in  a  jar  containing  about  an 
ounce  of  distilled  water,  and  secured  its  contents  with  a  ground-glass 
stopper.  I  examined  it  in  its  different  stages  of  growth,  every  twenty- 
four  hours,  for  several  weeks.    I  have  repeated  these  experiments  many 
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tiiMs  duriug  the  la8t  six  months,  always  getting  the  same  general  result. 
Rg.  15  illustrates  the  various  stages  of  its  growth.    The  diameter  of 

Fig.  15. 


tbe  froit  B  represents  the  thousandth  of  an  inch,  and  the  scale  A^  one 
bondredtb  of  an  inch.  The  color  of  the  fhiit  resembles  that  of  matted 
wlver,  rich  and  somber.  The  principal  fruit-stalk,  although  represented   . 
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as  branched,  is  not  always  so  in  nature.  The  stalk  is  frequently  found 
supporting  but  one  head  or  fruit.  The  stalks,  when  fully  ripe,  are  cel- 
lular and  of  a  peculiar  structure. 

In  order  to  ascertain  whether  a  rotting  potato,  which  had  decayed  from 
ordinary  TortdaiuuguB  ieTment^tiou^Penicilliumglaucum^would  produce, 
under  similar  treatment,  a  fungus  like  Fig.  14,  or  one  of  a  similar  type, 
I  instituted  a  second  set  of  experiments,  using  a  mush  made  directly 
from  healthy  potatoes.  The  experiments  were  conducted  in  the  same 
manner  as  those  already  described,  extending  over  a  period  of  six 
months.  The  result  was  that  the  pulp  of  the  healthy  potato  invariably 
I)roduced  Penicillium  glaucum^  while  that  of  potatoes  infested  with 
Feronospora  infestuns,  with  a  like  uniformity,,  produced  the  fungus 
represented  by  Fig.  15. 

It  would  seem  from  experiments  that  the  fungus  Artotrogus  hydno- 
sporm  is  in  some  way  peculiarly  connected  with  Peronospora  in/estans^  or 
"potato-rot;''  and  during  its  highest  stages  of  fermentation  it  would 
also  seem  to  have  the  power  of  destroying  the  germ  of  the  fungus 
Penicillium  glaucttm. 

One  of  my  early  experiments  with  rotting  potatoes  consisted  in  placing 
some  of  those  affected  with  the  fun  gus  Perono^porainfestans  in  a  saturated 
solution  of  sulphate  of  copper.  After  a  lapse  of  four  weeks  I  removed 
the  affected  potatoes  from  the  copper  solution  and  placed  them  in  pme 
water,  changing  the  latter  every  twenty-four  hours,  as  long  as  the  liquid 
at  the  end  of  that  time  had  the  bluish  tinge  indicating  the  presence  of 
copper  in  solution.  I  next  placed  the  potatoes  in  separate  glass  jars. 
After  the  lapse  of  several  weeks  the  water  became  slightly  blue  in  color, 
stiU  showing  the  presence  of  sulphate  of  copper.  To  my  suprise  the 
mycelium  of  a  fungus  had  grown  in  profusion  on  the  potato,  its  branches 
extending  upwai-d  to  the  sur£eu;e  of  the  liquid.  In  the  course  of  the 
next  two  months  little  white  specks  appeared  on  the  surface.  These 
specks  ultimately  developed  into  distinct  circular  forms,  resembling  a 
lady's  low-crowned  hat,  having  a  thickness  of  about  one-eighth  of  an 
inch  at  the  center  of  the  crown,  with  a  diameter  of  about  half  an  inch, 
and  a  pure  snow-white  color.  All  these  disks  finally  united,  covering 
the  surface  of  the  liquid  with  a  felt-like  substance,  which  apimrently 
derived  its  sustenance  from  the  potato,  through  the  mycelium  above 
referred  to.  On  examining  i)ortions  of  this  substance  under  a  power 
of  three  hundred  diameters,  I  found  it  to  consist  of  white  PeniciUium 
thickly  matted  together  and  in  full  fruitage. 

Sulphate  of  copper  in  solution  has  been  frequently  recommended  as  a 
reliable  antidote  to  fungoid  growth.  In  the  present  experiments  it  evi- 
dently destroyed  the  Peronospora  infestansj  but  did  not  destroy  the  Peni- 
cilliu7ny  the  germs  of  which  must  have  existed  in  the  potato,  as  well  as 
those  of  the  former  fungus ;  though  it  has  already  been  seen  that  where 
Peronospora  infestans  produced  putrefaction  the  Penicillium  never  made 
its  appearance,  its  germs  having  probably  been  destroyed  by  the  more 
powerful  fungus.  It  may  be  remarked,  in  conclusion,  that  the  failure  of 
the  solution  of  sulphate  of  copper  to  destroy  Penicillium  renders  it  prob-  ' 
able  that  it  would  prove  ineffective  as  an  antidote  to  other  forms  of  the 
fungi  belonging  to  the  family  Mucedines. 

BLACK-KKOT. 

Entomologists  and  botanists  are  now  pretty  generally  agreed  that 
the  black-knot  of  cherry  and  plum-trees  is  produced  by  afungus,  but  they 
have  failed  thus  far  to  define  sufaciently  its  internal  and  external  struct- 
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lire.  Schweinitz,  the  American  botanist,  who  died  in  1834,  seems  to 
have  been  the  first  who  suggested  that  it  might  be  of  fungoid  origin, 
and  he  named  it  Sphwria  morbosa.  During  the  present  year  several  cor- 
respondents engaged  in  fruit-growing  have  sent  to  the  Department  spec- 
imens of  cherry  and  plum' tree  blaek-knot,  asking  for  information  in  rela- 
tion to  its  cause  and  cure. 

Hon.  Marshall  P.  Wilder,  of  Boston,  forwarded  some  specimens  of  the 
black-knot  on  plum-tree  branches,  which  1  used  as  the  basis  of  my 
experiments.  The  ordinary  methods  of  investigating  the  black-knot  by 
placing  opaque  sections  of  it  under  the  miscroscope  gave  results  so 
unsatisfactory,  that  I  determined  to  employ  my  usual  methods  of  ren- 
dering organic  bodies  transparent  and  soft,  by  means  of  acids  and 
alkalies.  In  this  way  the  higher  powers  of  the  microscope  may  be 
brought  to  bear  effectively  on  the  fungas,  its  mycelium,  flocci,  and  spores, 
if  present.  The  immediate  use  of  strong  mineral  acids  and  caustic  alka- 
lies on  suspected  fungoid  bodies  has  this  advantage,  that  these  prevent 
the  possibility  of  the  production  of  fungus  growths  by  fermentation 
during  the  investigation.  Portions  of  the  black-knot  were  subjected  to 
strong  nitric  acid  during  several  days,  and  then  examined  under  low  and 
high  powers  of  the  microscope.  Portions  were  also  well  washed  in  pure 
water  to  free  them  from  acid,  and  then  submitted  to  the  action  of  caus- 
tic potash.  For  the  purpose  of  distinguishing  colorless  spores,  mycelium, 
starch,  and  cellulose  from  one  another,  a  solution  of  iodine,  containing  a 
small  portion  of  nitric  acid,  was  applied  to  the  specimens.  This  solu-  * 
tion  colors  starch  blue,  fungoid  transparent  matter  a  light  amber,  infu- 
sorial forms  a  dark  amber,  while  ceUulose  generally  remains  colorless. 
When  viewed  under  a  power  of  100  to  600  diameters  &ese  substances  are 
clearly  distinguished  from  one  another.  1  also  submitted  the  dry  leaves 
of  the  twigs  to  the  same  processes  and  examined  their  translucent  cellu- 
lar forms  carefully,  and  observed  some  indications  of  fungoid  forms 
within  the  cells  of  the  leaves. 

1,  Fig.  IG,  represents  the  general  appearance  of  the  black-knot  of  the 
plum ;  !i,  a  cross-section :  3,  an  enlarged  view  of  it,  showing  indenta- 
tions on  the  external  surface  of  the  conceptacles  or  peritkeeia  of  the  fun- 
gus; 4;  a  longitudinal  section  of  the  black-knot  and  branch  of  a  plum- 
tree,  in  which  sections  ot  the  perithecia  are  exhibited  highly  magnified, 
while  the  woody  fiber  is  represented  of  the  natural  size,  as  seen  by  the 
naked  eye ;  in  its  advanced  stages  its  woody  structure  appears  as  if  it 
had  been  broken  up  into  shreds  and  its  interstices  partly  filled  with  a 
very  porous  bark-like  substance,  which  is  again  interspersecl  with  a  very 
fine  transparent  thread -like  mycelium;  1  have  no  positive  evidence,  how- 
ever, that  this  mycelium  has  any  direct  relation  to  the  black-knot  fungus; 
5,  a  typical  representation  of  the  peritkeeia;  Fig.  17  represents  a 
very  highly  magnified  transparent  view  of  a  peritJiecium  in  section  and 
partly  covered  with  flocci.  The  structure  is  cellular  as  exhibited,  and  of  a 
tlark  amber  color.  Each  top  surface-cell  of  the  perithecium  generally  con- 
tains two  or  more  very  minute  spore-like  bodies ;  frequently  the  bottom 
cell  of  the  flocci  contains  these  spores  also.  The  flocci  are  jointed  and 
branched,  and  resemble  very  much  in  structure  black-orange  mycelium.  I 
have  found  floating  in  the  gum  solution,  when  examining  the  respective 
parts  of  black- knot,  several  small  forms  resembling  Gladosporium  having 
vety  short  stalks  and  of  the  same  color  as  the  2yerliJiecium  and  its  flocci. 
This  led  me  to  renew  my  experiments.  I  placed  on  slips  of  glass  portions  of 
perithecia  and  their  flocci,  and  exposed  tlienv within  jars  containing  about 
an  ounce  of  water,  securing  the  contents  with  ground-glass  stoppers.  1 
then  subjected  them  to  a  temperature  of  about  75^  F.  lor  a  period  of  fifteen 

Digitized  by  LjOOQ  IC 


198 


REPORT    OF   THE   COMMISSIONER   OF   AGRICULTURE. 


days.   After  many  trials  of  this  character  I  obtained  several  examples  of 
Oladogporium  growing  on  the  flocci  as  suspected  by  Professor  C.  H.  Peck. 


(See  0,  Fig.  17.) 


Fig.  16. 


I  endeavored  to  secure  the  specimens  under  glass  with  gum  solution  in  the 
usual  way,  but  the  moment  the  fungus  was  wetted  with  the  gum  water  the 
Cladosporium  separated  from  the  flocci.  I  have  since  frequently  endeav- 
ored to  restore  all  the  conditions  necessary  to  produce  the  visible  com- 
bination of  the  flocci  with  Cladosporium^  but  have  thus  far  failed,  al- 
though it  is  common  to  find  the  Cladosporium  or  club-shaped»ertf/<mMm 
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floating  on  the  glass  slides.    When  a  bmnch  such  as  that  represented 
by  1,  Fig.  16, 18  bleached  by  the  alternate  action(  of  nitric  acid  and  chlorin- 

Fig.  17. 


V 


ated^soda,  the  parts  covered  with  the  fungus  are  freed  from  it,  as  I  find 
it  mostly  on  the  surfoce  of  the  excrescences.  A  microscopical  examina- 
tion of  the  mass  will  show  that  it  is  almost  wholly  composed  of  woody 
tissue,  vascular  bundles,  &c.,  and  is  so  void  of  earthy  matters  that  it 
resembles  a  sponge  more  than  a  piece  of  wood.  That  portion  of  the 
branch  which  appears  unaffected  by  the  fungus  remains  as  firm  as  if  it 
had  not  been  treated  with  chemicals.  It  would  seem  that  this  fungus 
produces  ^m  irritation  on  the  surface  of  the  branches,  from  which  masses 
of  perfectly  formed  cellular  structure  then  burst  out,  preventing  the 
growth  of  consolidated  wood.  It  is  generally  supposed  that  when  biack- 
knot  encircles  a  branch  it  dies  from  compression,  whereas  black-knot 
consists  of  expanded  spongy  fiber  composed  of  pure  cellulose  and  cov- 
ered with  the  fungus.  The  mass  of  thfe  substance  supposed  to  be  black- 
knot  is  really  pure  organized  cellulose,  and  is  thei'efore  closely  approxi- 
mated to  starch  and  sugar.  This  may  account  for  its  having  been  so 
frequently  made  the  abode  of  insect  life,  and  has  led  to  the  belief  that  it 
was  produced  by  insects. 

In  answer  to  a  communication  of  mine,  Professor  C.  IL  Pock,  botanist, 
of  Albany,  New  York,  informs  me  that  lie  bus  found  sacks  filled  with 
spores  within  the  periiheda  of  l>lack-knot,  mu\  has  fiirriished  iwe  with  a 
sketch  of  the  sack  as  seen  by  him,  (see  U,  Fi^r.  17.)  T  represents  a 
highly  magnified  view  of  the  true  si)ore  ol  tliis  iorni  of  Sphwria,    After 
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several  fruitless  dtesections,  in  search  of  tbeir  trae  spores,  I  found  them 
ultimately  floating  among  the  crushed  cells  on  the  glass  slide.  They  aye 
idmost  colorless,  with  a  slight  tinge  of  green,  and  are  smaller  than  the 
spore  of  the  flocci,  arc  double-celled,  and  uniform  in  shai>e.  Although 
I  have  not  seen  these  spores  in  sacks,  I  think  it  likely  that  the  drawing 
U  is  correct,  and  I  can  testify  to  the  accuracy  of  that  of  the  spore  T. 

In  the  growth  of  black-knot  the  peritheeia  crowd  each  other  so  mach^ 
that  their  original  shape  is  cbanged  in  a  variety  of  ways,  but  in  the  maiv 
I  have  frequently  found  well-defined  forms.  Fig,  17  probably  represents 
its  typical  shape  in  section. 

Dr.  A.  L.  Gilbert,  l^orth  Oohocton,  Steuben  County,  New  York,  sends 
the  following  communication  to  the  Commissioner  of  Agriculture,  relat- 
ing to  his  treatment  of  trees  affected  with  black-knot : 

Sm :  About  twenty  years  ago  a  seedling  plum-tree  in  my  garden  becamo  infested 
with  the  "  black-knot."  I  cut  off  all  the  affected  branches  and  sprouts  or  suckers,  cul- 
tivated the  ground,  and  continued  this  treatment,  cutting  away  on  sight  all  diseased 
l>ortions,  and  for  ten  or  more  years  had  goo<l  crops  of  plums  and  a  healthful  jp*owth  of 
wood,  while,  in  neighboring  gardens,  neglected  trees  of  the  same  and  of  other  sorts 
either  died  or  became  stunted  and  unfrmtf uL 

I  subsequently  purchased  a  place  hayine  on  it  both  plum  and  cherry  trees  affected 
in  the  same  way.  I  treated  these  in  a  simuar  manner,  and  have  had  annually  a  good 
growth  of  wood  and  fair  crops  of  good  fruit,  except  in  some  instances  when  it  was 
iiVJured  by  frost  or  the  curculio.  On  a  neglected  lot  near  by,  the  same  kinds  of  trees 
have  become  so  infested,  unsightly,  and  worthless,  that  thev  are  fit  only  for  the  fire. 

A  neighbor  of  mine  having  about  twenty  English-red  cherry-trees,  unfruitful  and 
apparently  worthless,  which  he  was  about  to  cut  doTN*n,  concluded,  at  my  sugges- 
tion, to  try  heroic  surgery.  limbs  and  sprouts  were  cut  away,  piled,  ana  humed ; 
large  wounds  were  treated  with  a  coat  of  dissolved  shellac,  and  the  ground  plowed. 
The  next  year  the  trees  presented  a  fine  axmearanoe,  and  yielded  cherries  enough  to  pay 
for  all  the  labor  bestowed  upon  them,  with  good  promise  for  the  future. 

ORANGE  BLIGHT. 

Daring  the  last  two  years  the  Department  has  received  numerons 
leUers  from  orange-growers  in  Florida  calling  its  attention  to  a  new 
form  of  disease  that  has  appeared  on  their  orange-trees.  The  branches 
become  covered,  more  or  less,  with  a  rnst-like  substance  which  ultimately 
destroys  the  affected  parts. 

Mr.  J.  H.  Gates,  of  Pilatka,  Florida,  under  date  of  November  27, 1872, 
writes  to  the  Commissioner  of  Agriculture  as  follows : 

Inclosed  are  a  few  orange-leaves,  and  also  an  orange  having  a  dark  skin.  This  dark 
color  of  the  skin  appearea  on  nearly  half  of  the  oranges  of  some  of  our  growers  last 
season.  They  are  not  so  much  discolored  this  season.  The  coloring  matter,  whatever 
it  may  be,  does  not  injure  the  quality  of  the  fruit,  but  it  afibots  its  market-value. 
Also,  please  find  inclosed  three  brandies  of  an  orange-tree  having  a  rusty  appearance, 
and  in  some  places  blistered.  I  have  trees  which  have  lost  aU  t£elr  tops,  apparently 
from  this  cause.  Any  information  relative  to  the  cause  or  cure  of  this  uiscaso  will  be 
gladlj'  received  by  myself  and  neighbors. 

In  a  second  communication  from  the  same  writer,  dated  December 
31, 1872,  further  information  is  given  in  relation  to  the  so-called  rust  of 
orange- trees.    He  says : 

It  first  appeared  in  this  section  (Saint  John's  River,  near  Pilatka)  about  three  years 
ago.  The  young  buds  were  first  attacked.  The  disease  nest  spread  to  the  young 
wood,  and  then  gradually  over  the  tree.  "We  observe  that  the  disease  is  more  general 
on  the  low-lands,  and  it  generaUy  apx>ear8  on  transplanted  stumps  having  buds  from 
one  to  three  years  of  age.  I  have  not  known  any  bearing-trees  to  have  rust  on  their 
liark.  Somepersons  in  this  vicinity  think  that  the  rust  is  caused  by  a  worm ;  others 
by  cocci ;  while  others  suppose  that  the  black  coloring-matter  on  the  skin  of  the  orange 
i<i  silica.  Any  ligbt  thrown  on  this  subject  by  the  scientific  men  of  your  Department 
wiU  jivove  of  great  value  to  us. 
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The  following  letter  received  by  the  Department  from  Mr.  F.  L.  Darcy 
wDl  not  only  prove  of  interest  to  orange-cnltivators,  but  also  to  th©so 
who  desire  to  investigate  tbis  disease.  The  writer  hrst  refers  to  insect- 
disease  as  being  its  probable  cause,  then  to  the  dark  stains  on  oranges, 
and  lastly  to  the  rust,  so  called,  on  the  branches. 

BuEXA  Vista,  Oraxge  Mills  Post-Office,  Fla., 

January  5, 1873. 

Sm:  lu  reference  to  the  disease  of  the  orange- trees  I  have  to  say  that  I  have  noticed 
it  for  man^  years,  more  or  less,  in  every  orange-grove  that  I  have  visited,  but  never  in 
such  quantity  as  to  he  at  aU  alarming.  In  my  own  groves  I  have  not  for  twenty  years 
observed  more  than  three  or  four  trees  affected  by  it.  Those  were  budded  trees — sweet 
buds  on  the  wild  or  sour  orange  stock.  These  trees  were  inclosed  in  a  smaU  fowl-yard 
about  20  feet  square,  boarded  up  5  feet  high,  with  a  small  house  inclosed.  The  trees 
outside  of  the  inclosure  within  20  feet  of  the  former  grew  weU,  and  having  been  set 
out  and  budded  at  the  same  time  of  the  first,  were  all  planted  in  1836,  and  nave  con- 
tinued perfectly  healthy.  After  three  years^  trial  I  found  that  the  four  trees  within 
the  inclosure  were  still  unhealthy.  Every  season  they  threw  out  young,  vigorous 
branches  which  grew  till  they  were  6  to  8  inches  long,  when  they  would  commence  dying 
back  from  the  extreme  ends,  and  the  bark  in  most  instances  would  become  rough  and 
of  a  yeUowish  hue,  while  the  trees  from  year  to  year  remained  about  the  same  size. 
I  concluded  to  remove  the  fence  and  house  from  around  them.  This  was  done  three 
years  ago.  The  trees,  with  one  exception,  are  now  as  vi^rous  growers  and  as  healthy* 
as  their  neighbors,  while  the  fourth  is  graduaUy  improving.  Tius  disease,  I  think,  is 
produced  principally  by  an  insect.  The  bark  of  the  ti*ee  is  punctured  and  the  eggs 
deposited  there.  In  the  case  of  the  four  trees  mentioned  I  am  of  opinion  that  they 
first  became  disea^^ed  from  being  too  closely  confined  and  not  having  free  circulation  of 
air  during  the  heat  of  simimer ;  the  great  stimulating  quality  of  the  fowl-house  manure 
may  also  nave  had  a  bad  effect  on  them ;  for  soon  after  removing  the  inclosure  and 
manure  they  commenced  gradually  to  improve,  and  are  now  nearly  restored. 

A  very  common  error  of  beginners  in  orange-culture  consists  in  burying  the  tree  too 
deeply  in  the  ground,  covering  up  from  4  to  8  inches  of  the  coUar  of  the  stock,  which 
should  be  above  ground.  In  this  condition  the  tree  may  live,  but  wiU  grow  very 
slowly,  making  very  little  new  wood  for  years.  When  the  buried  collar  has  thrown 
out  artificial  roots  the  trees  may  revive,  and  in  the  mean  time  will  continue  to  throw 
out  vigorous  sprouts,  but  they  ^viU  die  back  each  season,  much  to  the  disappointment 
of  the  impatient  cultivator.  This  is  termed  '^  damping  off.''  When  this  is  the  case  it 
is  easily  remedied  by  lifting  the  tree,  or  bringing  the  natural  roots  to  the  surface. 
Drainage  is  all-important  for  orange-trees.  They  wiU  not  flourish  when  the  roots  re- 
main in  stagnant  water. 

The  disease  known  as  the  rust  has  affected  the  orange-trees  since  1864  in  this^ection 
of  the  State,  the  consideration  of  which  is  of  far  more  importance  than  the  black 
substance,  &c.,  on  the  trees  alluded  to.  The  "  rust "  may  be  caused  by  an  insect  or  a 
fungus. 

I  wUl  send  you  some  samples  of  the  oranges  having  dark  stains,  and  also  a  few  hav- 
ing clear  skins,  taken  from  the  same  tree,  hoping  that  some  of  your  scientists  may  be 
able  to  inform  me  what  are  the  causes  of  the  respective  diseases,  and,  if  possible,  to 
suggest  to  me  a  remedy. 

Respectfully,  your  obedient  servant, 

F.  L.  DARCY. 

Mr.  J.  A.  Whitner.  of  Mellon ville,  Fla.,  states  that  "  the  rust  appears 
either  on  high  or  low  lands,  more  frequently  on  the  low  or  flat  lands,  which 
in  this  locality  are  imperfectly  drained.  The  trees  affected  with  this  dis- 
ease are  always  checked  in  growth,  but  rarely  die.  They  recover  undei* 
high  cultivation  with  judicious  manuring,  but  bear  small  and  imperfect 
fruit,  with  a  tough,  spotted  rind,  and  a  hard,  insipid  pulp.  I  send  you, 
as  requested,  by  this  mail,  specimens  of  twigs  affected  by  this  frmgus, 
healthy  and  unhealthy,  taken  from  the  same  tree ;  also  specimens  in- 
lured  by  bark-lice.  These  insects  are  very  destructive  and  widely 
spread  in  this  vicinity.  They  are  the  cause  of  the  fungi  or  leaf-smut 
generally  confined  to  young  trees.'' 

The  Department  has  received  several  communications  from  orange- 
tree  cultivators  of  Texas  in  relation  to  orange-blight,  but  thus  far  it  would 
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seem  that  the  rust-blight  is  unknown  to  them,  as  the  following  from  Mr. 
Sydney  Scudder,  mayor  of  Galveston,  Texas,  will  show : 

Your  communication  of  November  27,  Ifc^,  -was  duly  received.  Careful  inquiry  of 
orange-tree  growers  and  personal  examinations  of  numbers  of  trecBin  this  county  have 
deyelopocl  nothing  in  the  shape  of  disease  among  them  at  tliis  time.  The  excessive 
drought  of  the  past  summer  diminished  the  crop  considerably^  and  caused  the  fnlit  to 
become  unusually  sour  and  unpalatable.  This  xvas,  liowercr,  effectually  remedied  by 
loosening  the  earth  under  the  trees  and  spreadin.cf  ashes  or  pulverized  soil  or  charcoal 
around  them.  The  Rev.  P.  C.  Tucker  was  particularly  successful  with  this  remedy 
applied  to  his  orange- trees  this  fall. 

On  being  supplied  with  specimens  of  the  so-called  "rast,"  blackened 
leaves,  branches,  and  fruit,  I  made  a  series  of  observations  and  experi- 
ments to  ascertain,  if  possible,  the  character  of  the  various  phases  of 
the  fungus  and  affected  parts  of  the  plant,  so  as  to  l)e  able  to  point  out 
cause  and  effect.  I  removed  portions  of  the  rust  from  the  branches, 
subjected  fliem  to  a  power  of  about  30  diameters,  and  \iewed  them  by 
reflected  light.    Ko  fungoid  forms  were  visible. 

I  next  treated  a  portion  of  the  rust  with  caustic  potash,  in  which  the 
so-called  rust  proved  partially  soluble.  The  insoluble  portions  were 
washed  with  pure  water  until  all  soluble  substances  were  removed.  I 
then  subjected  several  portions  of  the  insoluble  parts  to  a  power  of  about 
100  diameters,  when  they  were  seen  to  consist  of  cellular,  fibrous,  and 
woody  matters,  and  were  wholly  free  from  fringoid  forms.  I  next  sub- 
jected a  portion  of  the  "rust''  to  the  action  of  alcohol  of  95  per  cent, 
proof.  The  alcohol  became  tinged  of  a  brown  color.  On  pouring  a  por- 
tion of  the  liquid  into  water  a  wliite  precipitate  was  formed,  showing  the 
presence  of  a  resin. 

A  very  dose  inspection  of  the  '^rasf  under  a  power  of  about  5  di- 
ameters exhibited,  in  some  cases,  a  slight  gloss  on  the  surface.  At  this 
stage  I  became  convinced  that  tlie  "rusf  w*as  probably  only  an  effect 


Fig.  19. 


of  a  fungus,  and  consequently  not  the  cause  of  the  dying  back  of  the 
branches.    On  the  development  of  these  facts, » I  suggested  that  Mr. 
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Gates  should  make  a  tliorougli  search  for  specimens  of  "rust''  exhibiting 
a  slight  transluceuey.    In  due  time  specimens  were  rc^eked  from  him 

Fifj.  20. 


slightly  translucent,  portions  of  which  were  held  over  the  flame  of  a  spi^i^ 
'  lamp,  when  instant  resinous  ignition  took  place.    Its  smoke  had  the  odor 
of  burning  shellac.    The  "  rust,''  so  called,  proved  to  be  composed  of 
albuminous  and  resinous  matter  combined  with  vegetable  cellular  tissue, 
earthy  matter,  &c.,  unimportant  to  consider  in  this  case.    My  attention 
was  next  directed  to  the  investigation  of  the  black  matter  on  the  leaves, 
branches,  and  fruit.    I  removed  a  portion  of  the  black  matter  irom  a 
leaf.    It  appeared  as  if  composed  of  black,  granular  matter,  cemented 
with  flour-paste,  and  formed  into  thin  sheets  of  the  thickness  of  tissue- 
'paper.    When  dried  it  may  be  cut  to  any  form  desired.    Sometimes  it 
appears  as  a  fine  black  powder  scattered  over  the  leaf,  and  is  frequently 
found  in  quantity  at  the  base  of  orange-buds.    On  placing  a  portion  of 
the  black  matter  under  a  power  of  about  100  diameters,  it  is  seen  to 
consist  of  a  branched  and  jointed  mycelium  or  spawn  of  a  fungus. 
After  making  many  observations,  under  a  power  of  about  000  diame- 
ters, the  fungus,  in  its  various  stages,  was  clearly  defined.    1,  Fig.  18, 
represents  its  mycelium  growth;  2, 2  it«  budding  cells,  which  terminate 
in  fniit-cells ;  3,\3,  3,  3,  bearing  spores  which  germinate ;  4,  4  are  fun- 
goid aggregations,  which  throw  out  filaments ;  their  relation  to  the  black 
mycelium  is  not  represented  thus  far;  5  represents  what  appears  to  be 
a  cross-section  of  the  asci  or  fruit,  when  perfectly  formed  and  cut  through 
its  greatest  diameter  crosswise.    The  surface  of  the  leaf  is  generally 
covered  with  these  germinating  spores  when  the  black  mycelium  is  on 
the  leaf;  being  colorless  they  are  invisible.    Frequently  Vandyke-col- 
ored cells  are  seen  on  the  leaf.    They  consist  of  disjointed  mycelium. 
To  the  naked  eye  the  fungoid  spores,  &c.,  appear  black,  but  under  the 
microscope  they  appear  of  a  Vandyke-brown,  with  the  exceptions  noted. 
It  is  known  to  mycologists  as  bla<*k  mycelium,  of  the  genus  Antennaria. 
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Berkeley  says  that  "of  late  years  the  black  mildews  have  raged  to  such  an 
extent  in  the  Azores  and  Ceylon  as  to  threaten  the  complete  annihilation 
of  the  orauge  and  coffee  plantations,  and  the  ravages  have  been  scarcely 
less  among  the  olives  in  some  parts  of  Europe.  It  is  impossible  that  light 
can  have  its  proper  effect  through  such  a  medium  on  the  tissues  of  the 
leaves.  It  would  be  as  rational  to  expect  that  plants  would  thrive  under 
a  brown  bell-glass  as  that  vegetation  should  not  be  impared  when  the 
greater  part  of  the  plant  is  covered  with  a  thick,  dark  felt.  The  mildews 
are  often  accompanied  or  preceded  by  a  coccus,  and  I  believe  that  the  first 
stage  of  growth  of  most  Antennariw  is  more  frequently  observed  where 
the  leaves  htive  been  soiled  with  honey-dew."* 

It  has  long  been  observed  that  a  black  pow<Jery  substance  always 
forms  on  the  leaves,  buds,  and  the  fruit  of  the  orange-tree  and  some 
other  plants  when  attacked  by  the  "mealy-bug"  and  orange-scale  in- 
sects. The  plants  are  doubtless  punctured  by  these  pests,  causing  a  flow 
of  sap  from  the  ruptured  parts,  which  probably  forms  a  nidus  for  the 
black  mycelium  to  vegetate  in,  spreading  over  the  whole  tree,  blacken- 
ing and  destroying  it.  The  skin  or  epidermis  has  its  i)eculiar  functions 
to  perform,  and,  if  covered,  its  healthy  action  will  be  imi)eded.  All  molds 
and  blights  are  plants  of  a  very  low  organization,  and  live  in  this  preda- 
ceous  way ;  as  do  also  some  flowering  herbs,  and  even  shrubs.  One  of 
the  latter  is  the  mistletoe,  the  seed  of  which  germinates  on  the  boughs 
of  the  tree  where  it  falls,  or  is  left  by  birds,  and  forming  roots,  which 
penetrate  the  bark,  the  plant  ingrafts  itself  into  the  wood,  to  which  it 
becomes  united  as  firmly  as  a  natural  branch  to  its  parent  stem.  Indeed, 
the  parasite  lives  just  as  if  it  were  a  brauch  of  the  tree  on  which  it 
grows  and  feeds. 

Botanists  represent  that  the  green  bark  of  plants  is  furnished  with 
breathing  pores  as  well  as  the  under  surface  of  the  leaves,  and  in  some 
cases  the  upper  surface.  In  this  case  I  determined  to  ascertain  their 
relative  number  on  the  green  bark  and  leaves  of  the  orange-plant. 
With  this  object  in  view  a  portion  of  the  bark  was  removed  with  a  sharp 
knife,  and  treated  with  hot  caustic  potash,  after  which  the  epidermis  was 
easily  removed.  When  mounted  and  viewed  with  a  i)ower  of  about  100 
diameters  the  numerous  pores  were  seen  and  could  be  counted.  A  por- 
tion of  the  skin  no  larger  than  a  fly-siK)t  contained  about  twelve  of  these 
breathing  pores.  I  next  experimented  with  the  orange-leaf  to  ascertain 
the  true  character  of  its  upper  and  under  surfaces.  A  leaf  was  placed 
in  a  strong  solution  of  nitro-muriatic  acid,  which  bleached  it  slightly 
and  rendered  it  somewhat  transparent  by  oxidation,  without  softening 
the  albuminoids  which  bind  the  surfaces  together.  The  next  step  was 
to  wash  the  leaf  in  water  to  free  it  from  excess  of  acids.  With  a  circular 
steel  punch  a  portion  of  the  leaf  was  cut  out  and  placed  for  a  few  minutes 
in  a  capsule  containinga  strong  solution  of  chlorinated  soda,  after  which 
it  was  placed  in  pure  water  when  the  epidermis  of  the  under  surface  of 
the  leaf  floated  off.  The  object  of  placing  the  prepared  portion  of  the 
leaf  in  the  soda  compound  was  to  soften  the  albuminoids,  and  bleach 
more  perfectly  the  chlorophyl.  On  being  immersed  in  the  solution  its 
upper  surface  assumed  a  well-defined  brown  color,  while  the  under  re- 
mained transparent,  thus  showing  that  the  upper  epidermis  •differs 
chemically  from  that  of  the  under  surface.  This  fact  may  explain  why 
some  forms  of  fungi  are  found  on  the  upper  surfjEwue  of  leaves,  while 
others  are  found  principally  on  the  under.    I  next  floated  the  disk  thus 

*  Honey-dew  is  a  sweet,  saccharine  substance  found  oi^  the  leaves  of  trees  and  other 
plants  in  smaU  drops  like  dew.  Two  siibstances  have  been  called  by  this  name,  one 
secreted  from  the  pmnts,  and  the  other  deposited  by  a  small  insect. 
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removed  on  to  a  microscopic  slide,  using  a  camel-bair  bmsli  to  assist  in 
the  manipulation,  and  mounted  it  with  gum  and  disk  in  the  usual  way. 
The  surface  was  found  to  be  almost  destitute  of  cellular  structure.  The 
stomates  are  best  seen  under  a  power  of  about  600  diameters.  (See 
Fig.  19.)  The  green  bark  and  under  surface  of  the  leaves  contain  about 
64,000  of  these  pores  to  the  square  inch  of  surface.  The  thick  disk 
should  be  floated  on  to  glass  as  above,  and  its  superfluous  moisture  re- 
moved with  clean  blottiug-paper.  Its  exposed  suiface  should  be  placed 
face  downward.  With  a  ]mnt  the  epidermis  may  be  removed,  which 
place  in  water  and  float  on  to  a  glass  slide  as  before  described.  It  will 
represent  the  upper  surface  of  the  leaf.  On  examination  with  the  mi- 
croscope it  exhibits  cellular  structure  only,  and  seems  to  be  wholly  des- 
titute of  stomates.  (See  Fig.  20.)  The  fleshy  portion  on  the  third  slide 
should  have  a  drop  of  thick  gum  i>laoed  on  it  and  be  covered  with  a 
glass  disk.  When  viewed  under  a  high  power  it  becomes  an  object  of 
much  interest.  The  brandling  vascular  bundles  will  be  distinctly  seen, 
resembling  in  some  respects  tho  arteries  and  veins  of  the  human  body. 
A  careful  examination  will  show  that  these  are  also  covered  with  a  vary 
flne  lace-work  of  cells  under  and  over  them,  and  interspersed  among 
the  latter  will  be  seen  a  vast  assemblage  of  translucent  dottings,  each 
having  an  opening  across  it  corres]K)nding  to  those  of  the  stomates 
under  which  they  were  situated  before  dissection.  The  structure  of  the 
leaf,  taken  as  a  whole,  indicates  the  great  necessity  of  cleanliness  and 
high  culture ;  for  the  more  complicated  the  organic  structure  of  the 
plant  is,  the  greater  will  be  the  number  of  its  economic  products,  and 
tbe  more  apt  are  abortions  in  the  form  of  iruit  to  be  produced  in  the 
case  of  neglected  culture  or  unfavorable  climatic  conditions.  In  plants 
there  are  ♦'milk-vessels,  turpentine,  oil-receptacles,  and  the  like,  which 
form  canals  or  cavities  bet\Yeenor  among  tbe  cells  and  are  filled  with  the 
particular  product  of  the  plattt."  Not  so  with  the  lower  forms  of  fungL 
Their  roots  may  grow  in  profusion,  although  frequently  torn  to  pieces, 
because  of  their  simple  form  of  structure  and  habits.  A  single  cell  of 
mycelium  will  germinate,  bud^  or  reproduce  its  kind  as  perfectly  as  will 
a  spore  of  its  fruit  lu  this  case  the  lower  forms  of  fungi  have  a  decided 
advantage  over  tbe  higher  organized  plants.  Climatic  conditions  wholly 
unfavorable  to  the  growth  of  the  latter  are  highly  favorable  to  that  of 
the  former. 

Probably  tho  true  remedies  for  the  evils  complained  of  consist  in- 
thorough  drainage,  proi>er  culture  of  the  soil^  moderate  manuring,  and 
destroying  the  cocci  and  fungi  by  frequent  washings  with  weak  alkaline 
solutions,  such  as  potash,  soda,  or  ammonia. 

Orange-plants  confined  within  glass  struotures  suffer  a  great  deal  from 
insects  and  fungi,  and  the  remedy  in  use  in  such  cases  consists  in 
thorougb  washing  with  whale-oil  soap  and  water,  and  the  free  use  of  a 
soft  brush.    Fre<iuent  washings  aiH}  necessary. 

At  page  115  of  the  annual  reportof  the  Department  of  Agriculture  for 
1855  is  published  an  interesting  desciiption  of  the  habits  of  the  orange- 
scale  insect,  by  the  entomologist  of  the  Department,  in  which  he  pro- 
poses to  syringe  the  plants  affected  with  a  solution  of  guano.  Its  au)- 
nioniaidestroys  the  young  cocci  as  they  emerge  from  the  shelter  of  the 
parent  scale,  while  the  droppings  enrich  the  soil. 

Since  the  foregoing  was  prepared,  many  letters  have  been  received  by 
tbe  Department  from  intelligent  orange-tree  cultivators  in  Florida,  im- 
ploring its  assistance  in  the  matter  of  tbe  orange-blight,  as  tbe  destruction 
of  many  of  their  trees  seems  imminent  if  a  reliable  remedy  is  not  found 
quickly. 
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It  is  to  be  regretted  tbat  the  Department  has  no  fund  at  its  disposal 
for  original  invest igiUious  in  the  field.  Funds  should  be  at  the  disposal 
of  tlie  Commissioner  of  Agriculture  to  enable  him  to  send  scientific  per- 
sorts  to  make  thorough  examinations  when  they  are  deemed  necessary. 
It  is  not  reasonable  to  expect  that  correspondents  wholly  unaccustomed 
to  making  scientific  observations  can  be  able  to  collect  all  the  facts 
necessary  to  enable  an  expert  to  draw  correct  conclusions  from  them. 

APPLE-SPECK,  OR  EOT. 

J.  M.  Steel,  of  Harrisburgh,  Arkansas,  under  date  of  August  IG,  1873, 
writes  to  the  Commissiouet  of  Agriculture  as  follows: 

I  desire  to  make  iii<iuiry  in  i*efc»rcnco  to  the  ap]>le-8pcc)c,  or  rot.  Oiu*  apples  on 
IJi*owley*8  Ridge  are  all  Hcriously  daiiiagc<l  this  season  hy  a  speck  or  blister,  of  the  size 
of  a  dime  or  less,  which  apjieare  on  their  skin.  The  speck  hecoines  larger  as  the  season 
advances,  and  the  aiijiles  at  length  decay  on  the  trees  and  fall  off.  This  s^iock  has 
heen  observed  on  onr  apples  for  some  yeain  past,  but  has  never  been  so  destructive  to 
the  frnit  as  during  the  last  sooson.  The  fruit  begins  to  rot  when  It  has  attained  its 
full  size,  apparently  from  a  deficiency  of  the  proper  food  necessary  for  maturing  it. 
We  sometimes  think  thattho  rot  is  occasioned  by  the  sting  of  a  curculio,but  as  wo  have 
no  means  of  searching  out  the  cause,  w©  apply  to  you,  bolting  that  you  wiU  bo  able  to 
give  us  a  remedy.  Apple0,  pears,  plums,  grains,  and  hemes  of  various  kinds  do  well 
hei-e  until  the  ripening  season  approaches;  then  a  blight  comes  over  them,  and  our 
llatteriii^  prospects  are  also  blighted. 

Onr  wmter-apples  are  so  bacQy  damaged  from  rot  that  we  seldom  think  of  saving 
any  for  winter  use.  Many  of  our  young  orchards  are  just  coming  into  bearing,  and 
the  prospect  is  quite  discouraging  to  our  farmers  when  thc^'  consider  the  prevalence 
of  tbis  destructive  disease.  Our  climate  has  a  damp  and  humid  atmosphere,  and  is 
peculiarly  adapted  to  cotton,  ^ny  information  which  will  tend  to  improve  our  winter- 
Xniit  wiU  greatly  benefit  the  eastern  thud  of  our  State. 

In  a  subsequent  letter  to  the  Oommlssioner,  dated  October  8, 1873, 
Mr.  Steel  gives  the  history  of  the  apples  alluded  to,  and  forwards  a 
small  package  of  them  for  examination.  He  says  that  the  tree  which 
bore  them  was  a  graft  from  the  Koehester  nurseries,  N,  Y.,  and  was 
considered  to  be  one  of  their  best  winter-apples.  "Here  they  ripen  in 
August  and  September,  too  early  to  be  kept  longer  than  December. 
The  apple  is  known  here  as  the  'Little  Eusset.'  We  esteem  it  a  fine 
apple,  but  not  a  good  winter  fruit.  I  have  about  forty  trees  from  Ko- 
chester,  and  there  are  several  hundred  in  this  county,  but  they  all  ripen 
too  early  by  one  or  two  months.  Apples,  to  keep  in  this  climate,  must 
ha^igon  the  trees  till  November  or  at  least  the  middle  of  October;  tho.se 
that  fall  earlier  than  this  will  not  keep  through  the  winter.  If  trees  can 
be  procured  which  will  hold  their  fruit  till  the  Istof  November,  we  should 
be  pleased  to  be  informed  where  they  can  be  obtained." 

The  specimens  of  the  Little  Eussots,  received  from  Mr.  Steel,  were 
subjected  to  several  experiments.  Portions  of  their  skin  were  examined 
under  low  and  high  powers  of  the  microscope.  The  dotted  parts  weic 
found  to  be  comi)osedof  clusters  of  circular  spores  of  fungi  combine<l 
with  very  small  portions  of  mycelium.  Under  excessive  moisture,  an<l 
a  morbid  condition  of  growth,  these  fungi  would  mature  rapidly,  and 
produce  fermentation  in  the  apple.  Some  of  the  ax)ples  were  cut  into 
halves,  and  submitted  to  a  temperature  of  about  1(P  F.  In  a  short 
time  they  dried  up,  and  are  now  in  a  perfect  state  of  preser\'ation,  thus 
showing  that  although  they  will  not  keep  when  whole,  yet  they  inuy  be 
preserved  by  allowine  a  portion  of  their  superfluous  moisture  to  escape. 
Another  portion  of  the  apple  was  placed  in  a  quart  bottle  with  a  glass- 
stopper,  ground  to  fit,  and  its  moisture  was  retained.  The  room  in  which 
tbis  experiment  was  conducted  was  kept  ajt  an  average  temperature  of 
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The  apple  thus  inclosed  was  in  ten  days  in  a  high  state  of 
fermentation.    Portions  of  the  rotting  pulp  were  placed  on  a  microscopic 
slide,  divided  into  hundredths  and  thousandths  of  an  inch. 
Fig.  21,  A  B,  represents  such  a  scale,  the  larger  division,  A  B,  repre 

Fip.  n. 


B 


senting  the  one-hundreth  of  an  inch,  and  the  smaller  subdivision  the 
one-thonsandfh  of  an  inch ;  7, 8, 9',  10, 11, 12,  represent  the  cells  of  which 
the  apples  are  mostly  composed.  The  granular  dottings  represent  apple- 
starch.    Thel)ranching  cellVilar  structure  represents  the  mycelium  of  a 
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fuugus  penetrating  the  cells.  At  9,  three  small  starch -grannies  are  re[»- 
resented  in  a  line,  and  are  ^confined  withiu  the  division  ot*  the  one-thou- 
sandth of  an  inch.  Some  kinds  of  fniit,  as  the  grape,  under  favorable 
conditions  will  elijninatc  a  sufficient  amount  of  saccharine  matter  to 
convert  them  into  a  candied  condition  while  hanging  on  the  vine,  and 
they  are  by  this  natural  process  preserved  from  rot.  Other  kinds, 
as  the  apple,  cannot  bo  preserved  in  this  way.  Apples  can  be  preserved 
only  for  a  limited  time  on  the  tree.  Unripe  apples  are  composed  mostly 
of  cellidose  cells,  starch,  organic  acids,  and  water.  During  the  process 
of  ripening,  their  sU^rch  is  gradually  converted  into  a  liqmd,  which  is 
saccharine.  The  decay  of  apples  really  sets  in  when  their  starch  begins 
to  become  liquid;  because  the  relative  amount  of  sugar  produced,  when 
compared  with  the  organic  acids  and  water  present,  is  very  small. 
With  a  moderate  heat  all  the  conditions  are  presented  for  ordinary  fer- 
mentation. The  albuminoids  being  always  present  in  the  apple  will 
supply  the  necessary-  food  for  fungir  The  cells  of  the  apple  sent  for 
examination  contained  very  little  starch,  and  could  not  therefore  be  ex- 
pected to  keep  well.  Apples  of  good-keeping  qualities  for  the  Southern 
States  should  be  chargecl  with  starch  as  late  as  the  1st  of  September, 
or,  still  better,  the  middle  of  October.  Such  favorable  conditions  of 
growth,  it  is  believed  by  the  most  noted  pomologists  of  the  United 
States,  can  be  obtained  only  by  the  production  of  winter  varieties  of 
seedlings  in  the  Southern  States  in  which  they  are  to  be  cultivated. 

Apples  for  tub  Southern  States. — ^The  opinion  has  prevailed 
that  the  climates  of  the  States  south  of  Maryland  are  not  adapted  to  the 
culture  of  the  apple.  This  erroneous  impression  is  not  confined  to  the 
best  apple-regions  of  the  Northern  and  Western  States,  but  it  has  been 
held  by  southern  cultivators  themselves,  especially  as  regards  good 
winter-keeping  varieties,  when  grown  in  warmer  and  equally  congenial 
climates. 

Southern  pomologists  have  long  seen  this  matter  4n  its  true  light,  and 
have  been  quietly  but  industriously  collecting  winter- varieties  among 
the  seedlings  originating  in  those  States,  and  they  can  now  present  a 
list  of  winter-apples  which,  for  size,  beauty,  and  quality,  are  equal  to 
those  of  any  other  section  on  this  continent,  and  possessing,  in  addition, 
a  peculiar  texture  and  solidity,  to  be  found  only  in  fruit  produced  in 
climates  where  the  season  of  growth  is  extended  and  genial,  and  the 
winters  are  of  only  moderate  severity. 

The  following  list  includes  a  few  of  the  most  popular  summer,  fall, 
and  winter  varieties  known  to  the  Department  adapted  to  the  Southern 
States: 

Stcmmerapples. — Julian,  Aromatic  Carolina,  Large  Summer  Queen, 
Eed  June,  Horse  Apple,  American  Summer  Pearmain,  Summer  Cheese. 

Fall-apples. — Hunge,  Hubbard's  Sugar,  Bonum  (synonym :  Magnum 
Bonum),  Cumming's  Eed,  Golden  Kusset  (synonyms :  English  Giilden 
Russet,  English  Eusset,  Eusset  Golden),  Buckingham  (synonyms: 
Queen,  Fall  Queen,  Winter  Queen,  Kentucky  Queen,  Lexington  Queen, 
Byer's  Eed,  Frankfort  Queen,  Ladies^  Favorite,  Equinetely,  Ox-Eye, 
Bachelor,  Merit,  Blackburn,  Henshaw,  Sol.  Carter,  !N"e  Plus  Ultra,  King, 
Eed  Horse,  Eed  Gloria  Mundi). 

Winter-apples, — Walker's  Yellow,  Camack's  Sweet,  Boran's  Winter, 
Broadnax,  llall  (synonyms :  Hall's  Seedling,  Hall's  Eed,  Jenny  Seed- 
ling), White  Winter  Pearmain  (synonyms:  Campbellite,  Michael  Henry 
Pippin),  Gladney's  Eed,  Edwards,  Payne's  Winter,  Eawle's  Janet  (syn- 
onym: Neverfail),  Limbertwig,  Faust  (synonyms:  Faust's  Winter, 
Foust),  5pyal's  Greening;  Shockloy,  Golden  Wilding,  Clarke's  Pearmain 
14  A 
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(synoDyms :  Yellow  Pearmain,  Gloucester  PcarmaiD,  Columbian  Eusset, 
Golden  Pearmain),  Matimuskeet,  Nickajack  (synonyms :  Caroline,  Berry, 
Summerour,  Accidental,  Eed  Pippin,  Howard,  Hubbard,  Mobbs,  Chea- 
taw,  Pound,  Edward,  Shantee,  Wall,  Aberdeen,  Trenbam,  Big  Hill,  Caro- 
line Spice,  Cheatan  Pippin,  Chatham  Pippin,  Wander,  Wiuter  Kose, 
Bed  Hazel,  Forsythc's  Seedling,  Euckman's  Eed,  Alleghany,  Chaltram 
Pippin,  Gmvdeu,  Graham's  Eed  Warrior,  Walb,  Winter  Horse,  Missouri 
^Pippin,  Missouri  Eed,  Leanham,  Jackson  Eed,  World's  Wonder),  Gilpin 
(synonyms :  Carthouse,  Eoman  Knight,  Small  Eomanite,  Gray  Eoman- 
ite.  Little  Eomanite),  Winesap,  Aunt  Peggie,  Disharoon,  Winter  Horse, 
Sharpe's  Greening,  CuUasaga,  Ben  Davis  (synonyms :  New  York  Pippin, 
Victoria  Pippin,  Victoria  E^,  Kentucky  Pippin,  Baltimore  Eed,  Caro- 
lina Eed  Streak,  Funkhouser),  Ferdinand,  Hemphill,  Guilford  Eed, 
Green  Cheese  f  synonyms:  Green  Crank,  Southern  Golden  Pippin,  Green 
Skin,  Yellow  Crank,  Winter  Greening,  Winter  Cheese,  Carolina  Green- 
ing, Turner's  Cheese),  Gully. 

These  varieties  are  supposed  to  be  nearly  all  seedlings  of  the  Southern 
States.  At  page  184  to  198  of  the  report  of  the  Commissioner  of  Agri- 
culture for  1869  will  be  found  an  illustrated  paper  by  William  Saunders 
on  the  subject  placed  at  the  beginning  of  this  article,  of  which  the  pre- 
ceding is  a  condensed  abstract. 

ONION-RUST. 

In  a  recent  experiment,  made  for  the  purpose  of  destroying  fungus 
on  the  onion,  the  following  mode  has  proved  very  successful :  Some 
specimens  were  obtained  in  the  market,  covered  with  amber-colored 
fungus.  I  secured  one  of  them  in  an  inverted  glass  receiver,  whicli 
I  placed  over  a  beaker  filled  with  nitrous  acid.  The  fumes  arising  from 
the  acid,  without  the  application  of  heat,  enveloped  the  onion,  and 
soon  dissolved  and  destroyed  the  fungus  covering  its  surface.  In 
order  to  ascertain  whether  the  life  of  the  plant  had  been  destroyed, 
I  placed  it  in  a  bulb-glass  filled  with  water.  It  sprouted  in  a  few  days, 
and  is  now  in  healthy  growth  on  my  desk.  It  has  numerous  leaves, 
which  have  attained  a  length  of  6  to  12  inches:  thus  showing  conclu- 
sively that,  in  some  cases,  fungoid  growths  may  be  effectually  destroyed 
without  injury  to  the  plants  on  which  they  grow. 

This  principle  admits  of  many  important  applications.  In  some  dis- 
eases of  the  potato  the  surface  alone  appears  to  be  afl'ected,  and  the 
same  is  true  in  regard  to  certain  diseases  affecting  the  tubers,  roots, 
fruits,  and  grains  of  various  other  plants,  any  of  which  may  be  readily 
exposed  in  large  quantities  to  the  fumes  of  nitrous  acid.  As  nitrous 
acid  has  the  power  of  depriving  organic  bodies  of  their  oxygen,  its 
destructive  action  on  fungus  is  probably  due  to  this  property.  The 
extent  to  which  this  treatment  may  be  safely  applied  to  the  smaller 
grains  will  be  the  subject  pf  future  experiment. 


TESTS  OF  DEPARTMENT  SEEDS. 

The  value  of  the  system  of  distributing  seeds  may  be  estimated  by 
the  aggregated  experiments  from  time  to  time  published.  An  end 
attained  by  the  system,  in  addition  to  improved  qualities  of  particular 
products  and  material  percentages  of  increase  on  given  acres,  is  the 
turning  of  the  farmers'  attention  to  the  importance  in  itself  of  experi- 
menting.   In  respect  of  the  character  of  reported  experiments  there 
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has  been  muclx  improvement  within  a  few  years,  due  in  a  considerable 
degree,  no  doubt,  to  the  intelligent  conduct  of  the  agricultural  press, 
which  has  not  failed  to  arouse  the  agricultural  community  to  a  closer 
inspection  of  the  details  of  the  operations  of  the  farm.  Considering  the 
great  diversities  of  climate  and  soil  in  this  country,  the  varieties  of 
agricultural  methods,  the  nice  requirements  of  adaptiveness,  the  skill 
and  intelligence  requisite  for  conducting  tests  methodically  and  well, 
and  the  comparative  newness  of  sy;stematic  experimentation  among  our 
farmers,  it  is  not  always  easy  to  form  a  correct  and  final  judgment  as 
to  the  fitness  of  particular  varieties  to  particular  sections.  It  is  readily 
understood  why  the  experiments  coming  from  so  many  farms  in  the 
land  must  lack  in  exactness,  afibrding  no  room  for  the  tabulated  state- 
ments of  the  statistician,  or  the  inferences  of  the  laboratory.  Primarily, 
the  farmer  wants  that  to  put  in  the  ground  which  with  the  least  labor 
will  yield  satisfactory  results  in  profits.  He  can  tell  us  of  the  methods 
he  pursues  to  get  the  best  crop,  and  what  advantages  in  results  a  seed 
of  one  kind  possesses  over  another  on  his  land,  and  whether  one  variety 
or  another  bears  up  under  peculiar  vicissitudes  of  frost  or  drought, 
storm  or  sunshine.  We  can  expect  no  more,  and,  perhaps,  for  ordinary 
and  practical  purposes  this  is  enough.  Upon  these  reported  experi- 
ments chiefly  the  Department  is  obliged  to  base  opinion,  and  continue 
or  leave  off,  extend  or  confine,  the  distribution  of  particular  kinds  or 
classes  of  seeds  and  plants. 

It  is  claimed  in  California  that  the  State  has  prospectively  gained 
many  millions  on  account  of  experiments  in  agriculture  carriefd  on  during 
the  last  ten  years.  Among  others  are  the  settled  facts  arrived  at  con- 
cerning the  dry-sowingof  wheat-land — a  way  having  been  found  whereby 
to  produce  a  good  crop  with  the  smallest  possible  quantity  of  moisture 
from  rain-fall ;  the  best  and  cheapest  methods  of  reclaiming  swamp- 
lands, by  which  a  vast  body  of  unproductive  lands  may  be  raised  to 
rank  among  the  most  fertile  in  the  State ;  the  proving  of  the  fact  that 
cotton  and  other  valuable  textiles  and  tobacco  could  be  profitably  cul- 
tivated. Eeferring  to  the  latter,  the  result  of  one  experiment  in  1872 
was  the  production  of  fifteen  hundred  pounds  per  acre,  at  a  cost  not 
above  4  cents  a  pound,  which  was  worth  in  the  market  at  no  time  less 
than  50  cents  a  pound.  And  again,  reliable  grasses  were  a  necessity ; 
the  native  kinds  were  disa|)pearing ;  overstocked  grazing-lands  and 
sheep-walks  were  failing  5  something  was  wanted  to  withstand  the 
droughts;  hay-crops  from  the  annual  oats,  barley,  and  wheat  could 
not  be  depended  on.  Biifc,  out  of  nearly  one  hundred  experiments  in 
propagating  grasses,  says  an  intelligent  writer  of  that  State,  one  was 
particularly  successful,  but  that  one  compensated  for  all  the  other  fail- 
ures. He  refers  to  alfalfa  as  the  one  perennial  grass  which,  perpetuated 
by  the  roots,  when  well  set  in  is  proof  against  the  dryest  season :  and 
an  acre  which  would  hardly  sustain  a  sheep  before  will  now,  with  alfalfa, 
support  fifteen,  or  five  head  of  cattle.  Experiment  thus  led  to  the  dis- 
covery of  the  agreeable  fact  that  without  irrigation  the  meadows  might 
be  clothed  in  i>erpetual  verdure. 

It  is  of  consequence  to  farmers  to  keep  up  by  diligent  cultivation  and 
scrupulous  attention  the  excellent  qualities  they  may  find  in  any  par- 
ticular variety,  whatever  it  may  be,  or  if  worth  raising  at  all.  It  is  suf- 
ficiently evident  that  what  are  known  as  deterioration  of  seeds  and 
degeneracy  of  varieties  are  in  most  cases  only  other  names  for  want 
of  thrift  and  inattention  to  the  plain  necessity  of  preservingby  judicious 
methods  what  is  good  and  approved.  Let  farmers  sift  out  yearly  the 
largest  grains  for  seed,  and,  if  the  cereals  be  in  question,  §0  back  occa- 
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sionally  to  a  single  head  of  superior  (juality,  and  frojn  the  cultivation  of 
this  seed  re-instate  the  variety  in  its  original  puritj^.  If  such  a  course  is 
pursued,  and  the  elements  necessary  to  the  plant-growth  are  supplied 
to  the  soil,  there  is  no  reason  why  a  variety  may  not  be  cultivated  for 
any  length  of  time  without  deterioration.  It  is  not  uncommon  for  the 
experimenter  with  a  fresh  and  vigorous  variety  among  the  cereals,  tex- 
tiles, fruits,  &c.,  to  be  exultant  after  the  first  success,  and  in  a  few  sea- 
sons to  become  clamorous  for  something  new — to  go  through  the  same 
process  of  degeneration. 

One  of  the  most  popular  varieties  of  oats  raised  in  certahi  districts  of 
England  and  Scotland  has  been  the  Potato  oat,  a  variety  which  this 
Department  has  sought  to  test  fairly  in  this  countiy.  In  regard  to  it 
Loudon,  in  his  Encyclopedia  of  Agriculture,  quotes  the  British  agricul- 
tural writer.  Brown,  who  says: 

Degeneracy  to  a  certain  extent  has  taken  i)laco  in  the  Potato  oat;  but  it  is  pre- 
sumed that  the  consequences  might  be  removed  with  case  were  first  principles  re- 
turned to.  To  make  a  selection  of  the  strongest  ears,  whidi  carried  the  purest  grain, 
is  ftot  a  difficult  business ;  and  Tvere  this  selection  attended  to  by  half  a  dozen  farmers 
in  a  district,  it  is  obvious  that  the  breed  or  variety  might  bo  preserved  puro  and  nn- 
contaminated.  If  slovenly  farmers  were  not  provided  with  good  seed,  it  would  bo 
their  own  fault ;  since,  if  they  would  not  take  the  trouble  to  select  and  breed  for  their 
own  use,  they  might  always  be  provided  by  those  who  were  either  better  qualiJQed  for 
making  the  selection,  or  were  more  attentive  to  the  interests  of  agriculture. 

Mr.  Alleu,  in  his  "New  American  Farm-Book^  (1869)  says  that  re- 
peated trials  have  been  made  with  the  Potato  oat,  a  heavy  grain,  weigh- 
ing from  thirty-five  to  forty-five  pounds  per  bushel,  but  its  merits  have 
not  proved  conspicuous  enough  to  have  given  it  the  place  of  the  old  and 
long-tried  varieties  in  the  United  States. 

But,  during  the  time  in  which  the  Potato  oat  has  been  on  trial,  through 
the  medium  of  the  Department  distributien  of  seeds  imported  from  Scot- 
land direct,  very  gratifying  results  have  been  attained.  After  four 
years'  trial  in  Marshall  County,  Michigan,  this  oat  was  reported  in  1870 
to  be  a  decided  improvement  on  the  common  varieties,  weighing  forty- 
five  pounds  while  the  common  weighed  from  twenty-eight  to  thirty-two 
pounds  per  bushel.  In  Wisconsin  the  yield  was  at  the  rate  of  seventy- 
two  bushels  for  one  sown  by  drill ;  in  Ashtabula  County,  Ohio,  sown  in 
drills  8  inches  apart,  on  turf,  one  hundred  and  fourteen  fold,  and  in 
quality  far  superior  to  any  oats  ever  grown  in  the  vicinity.  It  will  be 
borne  in  mind,  however,  that  these  were  experiments  on  a  small  scale, 
very  carefully  conducted,  and  must  be  considered  as  extraordinary.  The 
capabilities  of  the  oats  under  most  particular  treatment  are  shown.  In 
Wabash  County,  Indiana,  season  of  1871,  the  weight  was  forty-five 
pounds,  although  somewhat  damaged  by  drought,  and  in  Elkhart 
County,  from  a  second  sowing  of  one  quart,  twenty-one  quarts  were 
raised,  at  the  rate  of  fifty-three  bushels  per  acre,  while  other  oats  on 
similar  soil  yielded  forty  bushels  per  acre.  In  Onondaga  County,  New 
York,  under  favorable  circumstances,  fifty  bushels  per  acre,  weight 
thirty-six  j^ounds  per  bushel.  And  here  the  question  may  be  left,  await- 
ing further  experiment  for  its  elucidation. 

In  view  of  the  changed  aspects  of  agriculture  at  the  South  and  ttie 
manifest  desire  to  cultivate  com  and  wheat  more  extensively,  it  has  been 
a  matter  of  concern  to  the  Department  to  introduce  reliable  varieties. 
To  what  extent  success  has  been  reached  the  experiments  published  here- 
with and  those  contained  in  the  i*eport  for  last  year,  will  go  far  toward 
showing.  The  editor  of  the  Eiiral  Alabamian  recently  said  that  he  was 
receiving  many  inquiries  fi-om  difierent  parts  of  the  South  as  to  the  best 
mode  of  cultivating  wheat,  while  in  regard  to  grasses  the  inquiries  are 
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almost  of  daily  occurrence.  Cue  of  these  correspondents  says  ho  has 
been  growing  wheat  for  many  years  and  finds  that  from  six  to  eight 
bushels  per  acre  is  about  the  best  he  can  do,  and  asks,  "  How  can  I 
manage  to  get  a  paying  crop!  Or,  must  I  give  up  trying  to  grow 
wheat  F    To  this  the  answer  is  very  appropriately  made : 

We  know  that  wheat  can  be  made  profitable  in  the  South,  bocanso  it  lias  been.  The 
climate  and  a  large  portion  of  the  soil,  even  in  the  Gulf  States,  are  aa  well  adapted  to 
the  growth  of  wheat  as  those  of  any  portion  of  the  world.  The  whole  difficulty  lies 
with  the  planters  themselves  in  the  mode  of  cultivation.  In  the  first  place,  not  suffi- 
cient importance  is  attached  to  the  wheat-crop,  and  the  best  land  and  the  best  culture 
are  appropriated  to  cotton.  The  poorest,  worn-out  land,  such  as  has  ceased  to  produce 
cotton,  is  usually  selected  as  good  enough  for  wheat.  The  ground  is  prepared  fate  and 
in  a  hurry,  is  half -broken  up,  lumps  and  fufts  of  grass  are  left  unbroken  on  the  sur- 
face, no  manure  applied,  the  seeds  sown  broadcast  and  scratched  in,  and  the  crop  left 
to  shift  for  itself.  Such  cultivation  wiU  never  produce  a  paying  crop  of  wheat.  Now 
all  that  is  needed  to  insure  a  crop  of  twenty-fi^e,  thirty,  or  even  forty  bushels  to  the 
acre  is  the  right  kind  of  culture ;  and  it  is  just  as  easy  to  cultivate  right  as  wrong, 
and  costs  but  a  trifle  more. 

In  this  connection  attention  may  be  called  to  the  importance  of  pre- 
serving seed.  The  Department  is  not  a  seed- warehouse,  intended  for  the 
supply  of  every  individual  according  to  his  pleasure,  but  a  source  from 
which  small  supplies  of  well-chosen  varieties  may  be  ^procured  for  ex- 
perimental purposes.  A  plan  adopted  by  a  county  agricultural  society 
in  Tennessee  is  a  very  good  one,  and  worthy  of  imitation  by  communi- 
ties as  well  as  by  other  societies  of  a  similar  character ;  that  is,  the  plan 
of  requiring  every  member  who  has  received  seeds  for  experimental  pur- 
poses from  the  Department  to  return  to  the  society  at  least  as  much  as 
the  quantity-  received,  if  experiments  tuom  out  favorably.  In  addition  to 
the  convenience  of  having  the  seeds  of  valuable  varieties  on  hand  for 
seasonable  distribution,  the  advantages  of  gradual  adaptation  are  gained. 
As  opposed  to  this  provident  methoid,  (a  case  already  cited  in  one  of  the 
monthly  reports  of  the  Department,)  a  Virginia  correspondent  mentions 
that  in  his  neighborhood  many  persons  are  always  anxious  to  get  cliaice 
varieties  of  seeds  when  first  introduced,  with  grave  promise  of  submit- 
ting them  to  the  fairest  tests  5  but  the  novelty  having  worn  off,  or  indif- 
ference to  the  objects  of  the  distribution  gupervening,  nothing  more  is 
heard  of  them,  unless,  perhaps,  in  some  cases  where  the  farmer,  not 
having  been  diligent  and  conscientious  in  cultivating  the  seeds,  meets 
failure  and  denounces  what  he  has  received  as  worthless.  The  follow- 
ing, as  a  printed  circular,  is  sent  to  i)ersons  who  are  the  recipients  of 
seeds: 

Tlie  object  of  the  Department  is  to  distribute  seeds  as  widely  as  possible ;  and,  if 
they  prove  valuable,  it  is  exi>ected  that  their  product  will  be  saved  and  distributed 
to  others  l>y  the  first  recipient.  It  is  impossible,  therefore,  to  supply  many  persons  in 
the  same  vicinity,  nor  will  those  who  do  not  save  the  seed,  as  above  suggested,  bo  en- 
titled to  further  supplies. 

WINTER  WHEAT. 

Tappaiiannock. — The  results  of  experiments  with  this  wheat,  which 
for  several  y-ears  has  been  distributed  by  the  Department,  have  been 
published  from  time  to  time  in  the  annual  and  monthly  reports.  And 
these  so  clearly  established  the  character  of  the  wheat  and  demonstrated 
its  adaptability  to  the  requirements  of  several  parts  of  the  country,  that 
last  year  it  was  not  considered  necessary  to  publish  further  experi- 
ments at  length.  However,  the  uniform  success  attending  the  cultiva- 
tion of  the  wheat,  and  the  evident  satisfaction  of  experimenters  in  the 
Eastern,  Southern,  and  several  of  the  Western  States,  have  persuaded 
other  persons  to  make  a  trial  of  it    This  fact,  and  the  conviction  that 
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a  variety  having  excellenoes  so  desirable  and  advantages  so  unmis- 
takable oagbt  to  be  as  widely  distributed  as  possible,  led  the  Depart- 
ment to  again  distribute  Tappahannock,  with  reference  especially  to 
accommodating  as  far  as  practicable  those  localities  into  which  the 
wheatjhas  not  yet  been  carried,  or,  if  so,  to  a  limited  extent.  During 
the  year  some  reports  adverse  to  the  qualities  usually  accorded  to  the 
variety  have  been  received,  but  in  several  of  these  cases,  at  least,  the 
see<l  was  not  of  the  pure  selection  sent  out  by  the  Department,  but  that 
of  successive  crops,  cultivated,  as  ordinarily,  without  especial  care  as 
to  preserving  the  original  integrity  of  the  wheat. 

Experiments^  1873. — In  the  county  of  Grand  Isle,  Vermont,  four 
quarts  sown  thinly,  September  11,  produced  three  bushels  of  excellent 
wheat;  harvested  July  8,  from  two  to  three  weeks  earlier  than  Diehl. 
The  experimenter;'  regards  it  as  an  improvement  on  the  varieties 
raised  in  that  locality.  The  weight  of  this  wheat  per  bushel  in  Bristol, 
Massachusetts,  was  sixty-five  pounds.  In  Dauphin,  Pennsylvania, 
it  yielded  well,  and  ripened  one  week  earlier  than  other  varieties. 
Seven  pounds  sown  on  red  land,  which  had  been  used  for  the  site  of  a 
hay-rick  for  five  years,  germinated  exceptionally  well,  yielding  one 
hundred  and  fifty  pounds,  or  over  twenty-one-fold,  notwithstanding  the 
drawbacks  of  wet  weather  and  insect  enemies.  The  following  experi- 
ment, made  in  Moore,  I^orth  Carolina,  shows  care  on  the  pai*t  of  the 
farmer,  and  indicates  the  capabilities  of  this  wheat  under  favorable 
conditions: 

Two  q^parts  were  .sown  on  tliirty-three  rods  of  ground  about  the  1st  o£  November. 
Tho  land  had.  been  cultivated  in  potatoes  the  season  before ;  lightly  fertilized  then  with 
stable  and  bam-yard  manure.  When  the  potatoes  were  dug  in  tho  fall  the  ground  was 
left  in  a  condition  similar  to  light  plowing.  Tho  wheat  was  sown  irahiediateljr,  with 
a  half-shovel  plow,  in  drills,  by  running  a  furrow  around  tlie  land,  and  then  spnukling 
a  light  coat  of  stable  and  bam-yard  manure  and  yarddirt  in  the  furrow.  Tho  sowing 
aUowed  the  wing  of  the  plow  to  cover  all  the  grains.  Nothing  more  was  done  imtu 
harvest-time.  Yield,  one  nundred  and  twenty  quaits,  or  sixty-fold.  Other  varieties 
did  not  approach  it  in  any  sense  as  to  prolificacy  and  excellcnco  of  quality.  It  is  the 
best  seed  yet  sown  in  this  jmrt  of  the  country. 

A  miller  of  Fulton  County,  Georgia,  certifies  that  four  measured  bush- 
els of  the  wheat,  (which  was  raised  on  uplaud,  from  seed  furnished  by 
the  Department,)  weighing  two  hundred  and  seventy  iK)unds,  yielded 
one  hundred  and  twenty  pounds  of  Fo.  1  flour,  forty-five  pounds  of  No, 
2,  and  fifty-three  pounds  of  Nos.  3  and  4,  or  an  average  of  fifty-four 
pounds  to  the  measured  bushel.  In  Gordon,  same  State,  six  quarts 
were  sowed  November  25,  on  thin  upland  well  prepared  and  manured 
with  stable-dung.  It  ripened  a  week  or  ten  days  earlier  than  other 
wheat.  Being  intended  for  seed.it  was  allowed  to  become  ''  dead-ripe,'' 
and  was  cut  June  IG,  yielding  tour  bushels,  or  at  the  rate  of  twenty- 
one  and  one-third  fold.  The  general  average  yield  of  wheat  in  the  same 
locality  was  from  two  to  four  fold;  none  over  the  latter  figure.  In  Clark, 
Mississippi,  two  quarts  were  sown  on  common,  flat,  pine-wood  land 
well  siibsoUed,  the  ground  employed  being  the  one-tenth  of  an  acre  on 
which  fifty  pounds  of  guano  was  put  in  with  the  wheat ;  product,  three 
bushels,  or  forty-eight-fold.  "Here,''  says  our  correspondent,  **this 
wheat  needs  only  proper  management  to  pay  better  than  cotton."  An 
experiment  in  Pope,  Arkansas,  gave,  on  sandy-loam  soil,  lightly  sprin- 
kled with  bam-yard  manure,  afterward  plowed  in,  two  and  a  half  bush- 
els from  four  quarts  sown,  or  twenty-lour- fold;  a  yield  much  supe- 
rior to  that  of  any  other  variety  in  the  locality.  Reports  equally  favor- 
able come  from  Washington  and  Independence  counties.  In  Liucc^, 
Tennessee,  a  yield  of  twenty-five  bushels  per  acre,  with  common  cultiva- 
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t  ion,  is  reported;  but  in  Montgomery,  where  sown  on  river-bottom  land 
late  in  October,  the  wheat  did  not  come  up  well  and  was  attacked  with 
rust  and  scab. 

Concerning  the  continued  cultivation  of  Tappahannock  in  Ohio,  Mr.  G. 
S.  Innis,  of  Franklin  County,  says: 

In  1858  the  Dopartment  sent  me  one-half  Inislicl  of  Tappnliannock  ^vllcat,  which  I 
sowed  carefully  with  a  drin  and  Obtained  twenty-two  bushels,  although^wheat  in  the 
county  did  not  average  five  bushels  per  acre  on  account  of  a  severe  frost  on  the  Gtli 
of  June.  This  wheat,  being  earlier,  escaped  the  frost  as  well  as  the  red  weevil,  then 
our  great  wheat  enemy.  Tlie  next  yeai*  I  sowed  a  i)ortion  of  the  product  on  eight  and 
a  half  acres.  It  yielded  forty-two  bushels  per  acre.  Those  to  whom  I  had  distributed 
seed  raised  good  crops ;  some  thirty-five  bushels  i>er  acre,  nono  less  than  thirty.  Thou- 
sands of  bushels  of  it  have  since  been  raised  in  our  county,  and  always  witli  success. 
*     *     *    Its  flour  makes  most  exceUent  bread. 

A  farmer  of  Defiance  County,  in  the  same  State,  writes: 

I  have  cultivated  the  Tappahannock  six  years  in  succession  with  good  success,  find- 
ing it  well  adapted  to  our  soil  and  climate.  The  straw  being  very  stift*,  it  is  less  liable 
than  others  to  lodge  on  our  bottom-lands.  Tlie  average  yield  per  acre  since  I  have 
cifltivated  it  has  not  been  less  than  twenty-two  acres;  besides,  it  is  from  ten  days  to 
two  weeks  earlier  than  other  varieties. 

A  correspondent  in  Labette,  Kansas,  sowed  broadcast  one  gallon  of 
Tappahannock  wheat,  September  10,  on  high  upland  prairie,  the  land 
having  been  twice  in  com  and  once  in  wheat.  It  ripened  early,  was  free 
from  mst,  and  was  not  much  injured  by  insects.  Yield,  twenty-two  gal- 
lons of  fine  wheat.  In  the  neighborhood,  a  farmer  sowed  forty  bushels 
of  Tappahannock  on  similai*  soil,  and  harvested  twenty  bushels  per  acre. 
Another  sorted  on  river-bottom,  and  obtained  twenty-seven  bushels 
per  acre.  On  the  other  hand,  a  farmer  in  Nemaha  sowed  his  seed  in  the 
latter  part  of  August,  covering  it  5  inches  deep.  It  came  up  well,  making 
a  fine  growth  until  February,  when  continued  extremes  of  thawing  and 
fireezing  killed  it  almost  entirely.  This  was  the  second  failure,  the  cause 
assigned  being  in  both  cases  the  same.  A  farmer  in  Saline  also  com- 
plains of  failure.  lie  sowed  carefully  in  drills  by  hand  on  the  1st  of  Oc- 
tober.  The  wheat  came  up  and  looked  as  well  as  other  varieties  sown 
at  the  same  time.  The  seed  sown  by  the  farmers  in  Labette,  from  which 
twenty  and  twenty-seven  bushels  per  acre  respectively  were  harvested, 
was  purchased  in  the  Saint  Louis  market,  and  was  probably  a  product 
of  successive  plantings  in  that  region.  The  experimenter  in  Saline 
planted  seed  which  was  raised  in  Maryland  and  sent  to  him  by  the  De- 
partment. At  the  same  time  he  sowed  and  similarily  treated  Touzelle 
wheat,  from  the  Department,  and  tftis  experiment  also  resulted  in  failure. 
His  main  crop,  on  the  same  ground,  was  of  mixed  white  wheat,  chiefly 
Genesee  and  felue-stem,  sown  two  weeks  earlier,  and  these  stood  the 
winter  and  yielded  well.  These  varieties,  he  says,  had  been  sown  for 
several  years  in  that  locality  without  any  instance  of  notable  failure. 
During  the  progress  of  the  above  experiments,  it  may  be  added,  the 
winter  and  early  spring  months  were  very  severe  on  autumn  crops,  and 
efficient  early  spring  work  was  interfered  with. 

FuLTZ. — This  wheat,  which  bears  the  name  of  the  gentleman  on 
whose  farm,  in  Pennsylvania^  it  originated  and  was  first  cultivated,  was 
distributed  by  the  Department  in  1871,  but  to  ^  limited  extent.  The  ac- 
counts from  that  distribution  being  favorable,  it  was  again  sent  out,  in 
1872,  in  larger  quantity  and  over  a  wider  area.  Eeports  of  experiments 
were  published  in  the  last  annual  report,  making  an  exhibit  in  favor  of 
the  claims  made  for  the  wheat  that  was  even  above  expectation.  As 
stated  in  that  report,  it  was  especially  intended  in  the  selection  of  this 
variety  to  add  an  impulse  to  wheat-culture  in  the  Southern  States  by 
furnishing  an  early,  hardy,  prolific,  and  reliable  kind,  calculated  to  in- 
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spire  confideuce  and  stimulate  endeavor.  Eeports  of  trials  made  were 
received  from  a  majority  of  the  States  of  the  South.  The  yields  rarely 
fell  below  twenty  bushels  per  acre,  in  many  cases  reaching  forty  and 
more,  and  the  average  weight  per  bushel  was  fully  up  to  sixty-four 
pounds.  As  heretofore  described,  this  wheat  is  nearly  smooth,  with 
beards  occasionally;  is  very  evenly  six-rowed;  the  straw  stands  well, 
the  chaff  very  close  and  adherent ;  the  gi'ains  are  short  and  plump,  and 
in  color  a  light  dull  red  or  dark  white. 

Uxpcrimeiiia^  1873. — As  showing  the  advantages  of  light  over  heavy 
sowing,  the  experience  of  a  writer  in  an  agricultural  journal  of  West 
Virginia,  who  employed  Fultz  wheat  in  his  experiment,  is  here  given 
in  full : 

In  the  fall  of  1871  wo  sowed  an  eighth  of  an  aero  in  wheat  for  experimental  pur- 
poses. The  variety  was  Fultz,  and  the  first  sample  we  had  seen  of  that  variety ; 
quantity  of  seed  used,  one  gallon,  or  at  the  rate  of  one  hushol  to  the  acre.  This  was 
thin  seeding  with  us,  the  minimum  quantity  sown  being  one  and  a  half  bushels  per 
acre.  The  ground  was  an  old  meadow,  cultivated  one  year  in  com.  The  corn  was 
taken  off,  and  the  ground  twice  harrowed  and  top-dressed  with  two  loads  of  stable- 
manure,  and  the  seed  put  in  with  a  double  plow  early  in  October.  It  did  not  make 
much  of  a  growth  in  the  fall,  nor  did  it  start  very  vigorously  in  the  spring.  With  a 
tolerably  favorable  season,  "tillered  out"  pretty,  and  at  harvest  was  not  much  thinner 
than  where  the  usual  quantity  had  been  sown.  The  yield  quite  surprised  us,  being 
one  hundred  and  eighty  xwunds  of  wheat,  and  two  hundred  and  twenty-four  pound^ 
of  straw,  equal  to  an  average  of  twenty-four  bushels  per  acre ;  while  the  wheat  seodea 
one-half  thicker,  on  similar  soil,  yielded  fifteen  bushels  per  acre,  a  gain  of  nine  bushels 
per  acre  in  tho  yield  and  a  half  bushel  of  seed  saved  besides.  The  yield  of  straw  was 
not  quite  so  heavy  as  where  it  had  been  more  thickly  seeded,  being  less  than  a  ton  per 
acre.  I  think  that  the  success  or  failure  of  thin  seeding  will  depiend  veij'  much  upon 
the  season,  during  the  months  of  April  and  May,  following  the  sowing,  rf  the  weather 
is  unfavorable  during  that  period  it  will  not  tiUer  enough  to  piake  a  fair  stand,  and 
of  course  if  the  number  of  stalks  upon  the  ground  is  very  small  the*  chances  for  a 
large  jrield  are  correspondingly  reduced.  By  thin  seeding  I  mean  a  bushel  of  wheat, 
or  leas  than  a  bushel,  per  acre. 

In  Waldo,  Maine,  four  quarts  returned  seventy- six  of  excellent  qual- 
ity. A  very  favorable  experiment  is  reported  from  Adison,  Vermont. 
As  reported  last  year,  this  wheat  yielded  thirty  bushels  per  acre  in 
New  Hampshire. 

Eeports  from  two  counties  in  Xew  York  name  yields  respectively  of 
sixteen  and  eighteen  fold  on  the  amount  sown.  A  yield  of  twenty- 
four  bushels  per  acre  is  reported  in  Gloucester,  New  Jersey,  and  of 
thirty-two  bushels  in  Salem.  In  the  latter  case  Delaware  Red  wheat 
in  the  same  field  returned  only  eleven  bushels  per  acre.  In  Bradford, 
Pennsylvania,  twenty-five  bushels, per  acre  were  raised,  weighing 
sixty-one  pounds  per  bushel ;  and  in  Lawrence,  on  land  not  manured,- 
one  quart  yielded  twenty-three,  the  quality  being  superior.  A  Dau- 
phin County  farmer  was  not  successful,  for  reasons  not  specifically  noted. 
He  sowed  October  3  on  sandy  loam,  using  no  fertilizers;  soil,  a  clover 
sod.  He  does  not  consider  the  product  ''worth  preserving  for  another 
trial."  In  tho  adjoining  county  as  high  as  forty-five  bushels  per  acre 
have  been  raised,  and  in  the  county  second  in  range  southwest  thirty  and 
thirty-five  bushels  per  acre. 

Several  farmers  in  Frederick  County,  Maryland,  sowed  small  lots  of 
the  Fultz  wheat,  and  in  each  case  report  satisfactory  results;  that  it 
exceeded  all  other  varieties  in  yield  per  acre,  in  weight  per  bushel,  and 
all,  except  tho  Tappahannock,  in  quality.  One  correspondent  says  that 
it  is  beyond  doubt  the  most  promising  variety  in  the  county — admirably 
adapted  to  the  climate.  At  the  date  of  harvesting  he  was  "satisfied  that 
he  could  pick  out  acres  of  it  that  would  yield  thirty-five  bushels  and 
over,  and  was  confident  of  an  average  of  thirty  bushels  per  acre.  Com- 
mercial fertilizers  are  generally  used  in  the  county.    In  Saint  Mary's, 
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where  the  wheat  was  sown  on  poor  land  early  in  November,  top- 
dressed  with  tobaceo-stalks  to  protect  it  through  the  winter,  the  yield 
was  twenty-four-fold.  Two  bushels  in  Howard  returned  thirty-seven, 
although  the  crop  was  injured  somewhat  by  the  fly.  It  stood  the 
winter  well,  while  the  Lancaster  Eed,  the  variety  generailly  seeded  in  the 
county,  was  badly  injured.  The  Fultz  raised  by  this  farmer  last  year 
weighed  sixty-six  pounds  to  the  bushel.  This  year  he  omits  a  statement 
of  weight.  In  Carroll,  two  quarts  yielded  one  bushel  and  a  half,  quaRty . 
equal  to  the  seed.  It  yielded  more  on  an  average  than  Lancaster  Red 
sown  alongside,  than  which  it  had  stiflfer  straw  and  larger  head. 

Twenty  experiments  in  Virginia,  additional  to  the  more  than  forty  of 
last  season,  are  proof  of  the  adaptation  of  the  wheat  to  that  State,  and 
of  its  growing  ascendency  over  the  varieties  commonly  seeded.  It  may 
not  be  invidious  here  to  say  that  wheat-growers  in  Virginia  appear  to 
be  particularly  painstaking  in  their  tests  of  new  cereal  varieties,  nor  are 
they  in  anywise  dilatory  in  making  known  results.  The  records  of  the 
Department  for  several  years  show  a  larger  number  of  reported  experi- 
ments with  new  varieties,  more  especially  in  wheat-culture,  from  this 
than  from  any  other  State.  This  aroused  interest  is  certainly  a  har- 
binger of  advancement  and  success.  Of  the  experiments  with  Fultz, 
Lee  County,  this  year,  reports  three,  with  yields  per  acre  respectively 
of  twenty,  twentj^-four,  and  thirty-two  bushels.  In  Albemarle  there 
was  a  yield  of  thirty  bushels  per  acre;  weight,  sixty-four  pounds; 
quality  superior  to  that  of  kinds  usually  grown.  In  the  same  county  the 
grain  was  sown  on  ordinary  tobacco-land  fertilized  by  a  light  coat  of 
plaster  mixed  with  leached  ashes  and  hen-manure,  which  was  plowed  in 
with  the  wheat.  The  growth  was  strong  and  luxuriant,  somewhat  taller 
than  ordinary  wheat;  yield,  at  the  rate  of  fifty  and  one-fourth  bushels  to 
one  sowed.  In  Craig,  yield  and  quality  unprecedented,  and  from  five 
to  six  days  earlier  than  other  wheat;  Nelson,  yield  at  the  rate  of  thirty- 
three  and  a  half  bushels,  and  better  than  others ;  Calpeper,  two  experi- 
ments, ripened  earlier  than  other  wheat,  and,  in  one  case,  yielded 
double  in  quantity  compared  to  others;  Goochland,  thirty-three  to  one, 
other  wheat  alongside  yielding  twelve  to  one;  Orange,  forty  bushels  per 
acre,  weighing  sixty-two  pounds  per  bushel ;  Essex,  tbe  yield  on  lands  not 
fertilized  has  averaged  twenty-nine  and  one-half  bushels  for  one  seeded ; 
it  is  generally  seeded  one-half  bushel  per  acre,  and  '< branches''  more 
than  any  other  wheat.  The  Halifax  County  Record  refers  to  a  product 
of  eight  and  one-half  bushels  from  one  peck  sown  in  that  county,  and 
says :  ''  We  have  always  considered  ten  bushels  for  one  of  seed  a  very 
satisfactory  yield,  but  this  Fultz  wheat  raised  by  Mr.  Cosby  yielded  at 
the  rate  of  thirty-four  bushels  for  one." 

Accounts  from  Korth  Carolina  are,  without  exception,  favorable.  Re- 
ferring briefly,  by  coimty,  to  experiments :  Lincoln,  considered  twenty 
per  cent,  above  the  average  as  to  yield,  qimlity,  and  straw ;  Greene, 
forty-five  bushels  per  acre,  weighing  sixty-five  pounds  per  bushel ;  Cald- 
well, fifty  per  cent,  better,  as  grain,  than  the  varieties  usually  grown ; 
Alamance,  far  exceeds  other  varieties  in  productiveness  and  quality; 
weight,  sixty-two  pounds ;  Dickson,  in  quality  above  an  average ;  yield, 
thirty  bushels  per  acre ;  Buncombe,  (before  harvesting,)  "  put  in  by 
different  persons  and  on  different  soils,  looks  very  well  on  strong,  deep, 
stiff,  mulatto-soil,  and,  if  manured,  on  gravelly  gray  soil.  Other  vari- 
eties are  considerably  winter-killed  on  loose,  open,  porous  soil.''  An- 
other correspondent  says : 

I  look  upon  it  as  tho  best  wheat  for  Western  North  Carolina.  It  spreads  more  than 
any  wheat  I  have  seen,  several  bunches  having  from  twelve  to  fifteen  stalks,  with 
very  long  heads,  measuring  from  four  to  six  inches ;  the  straw  is  stiff,  and  perhaps  as 
fret}  from  rust  as  that  of  any  wheat  grown  hero.  Digitized  by  OOOQ IC 
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A  farmer  of  Greenville  County,  South  Carolina,  ATriting  before  bar- 
vest,  says : 

One  of  tho  grains  of  Fiiltz  wheat  produced  fifty-six  stalks,  averaging  3  feet  high; 
size  of  leaf  one  foot  long  by  three-fourths  of  an  inch  wide.  Each  head  contains  thirty 
grains,  an  increase  of  l,ti80-fold.  It  has  no  rust,  and  is  now  so  far  developed  that  it 
is  independent  of  any  drawbacks  from  any  fluctnations  of  weather.  It  looks  fair  and 
beautiful,  a  i)roof  that  it  is  in  tho  right  bett  of  earth  and  climate. 

A  planter  of  Sumter  Comity  says  there  has  been  no  wheat  sown  iu 
his  vicinity  for  several  years  on  account  of  liability  tonist;  but  the 
trial  of  Fnltz  this  year  proved  a  success. 

In  Gordon,  Georgia,  one  quart,  sowed  on  .32  of  an  acre,  returned 
two  bushels,  for  that  region  unprecedented.  Dawson,  one  gallon, 
witliout  any  extra  preparation  of  tho  soil,  yielded  seven  bushels,  or 
twenty-eight- fold.  Lumpkin,  twenty-four  bushels  per  acre;  superior 
to  any  wheat  common  to  the  locality.  Fannin,  sixteen  bushels,  and  pro- 
nounced a  hardy  wheat  for  the  severe  winters,  maturing  about  as  early 
as  the  most  forward  wheats.  Murray,  about  10  per  cent,  better  in  yield 
and  quality  than  the  best  common  varieties. 

In  Sullivan,  Tennessee,  twenty -three  bushels  per  acre;  weight  9ixty- 
three  pounds;  increase  seventy-fold. 

A  correspondent  in  Marion,  West  Virginia,  reports  that  he  harvested 
thirty  poimds  from  one  and  a  half  sown  in,  1872,  and,  re-sowing  the 
product,  his  yield  in  1873  was  four  hundred  and  ninety-five  pounds, 
weighing  sixty-four  pounds  to  the  measured  bushel ;  land  of  medium 
quality  not  manured. 

Several  farmers  of  Metcalf,  Kentucky,  unite  in  saying  that  the  yield 
is  more  than  double  that  of  any  other  wheat  within  their  knowledge, 
in  proportion  to  the  amount  sown. 

Sown  October  2,  about  twenty  days  later  than  the  usual  time  for 
sowing,  on  prairie-land  in  Lewis,  Missouri,  it  stood  the  winter  without 
damage,  while  all  .other  varieties  froze  out.  Harvested  June  29,  it 
yielded  20  per  cent,  more  than  other  wheat.  In  Perry  it  yielded  at  the 
rate  of  thirty  bushels  per  acre. 

The  following  are  the  results  of  a  number  of  experiments  made  in 
several  of  the  Western  States :  Illinois,  in  Scott  it  sustained  no  injury 
from  the  coldest  winter  known  for  a  number  of  years;  but  iaDe 
Kalb,  where  sown  in  September,  and  a  fine,  rank  growth  attained  in  the 
fall,  it  was  entirely  winter-kiUed.  In  Indiana,  sown  on  black,  loamy  soil, 
fertilized  with  slaked  lime,  four  quarts  on  one-eighth  of  an  acre,  by 
machine,  yielded  at  the  rate  of  forty-five  bushels  per  acre,  weighing 
sixty-two  pounds ;  average  yield  of  wheat  in  the  county,  fourteen  bush- 
els. On  limestone  soil,  clover  plowed  in  the  year  before,  yield,  twenty- 
seven  bushels  per  acre,  weighing  sixty  and  one-half  pounds :  in  Carroll, 
a  second  season's  sowing  of  two  quarts,  broadcast,  on  olack  loam, 
produced  ninety  bushels.  Michigan,  Mecosta,  yield  twenty-five  per 
cent,  more  than  tho  standard  varieties  of  the  locality,  and  Alcona, 
twenty-five  bushels  for  one.  Wisconsin  reported  yields  of  thirty  and 
thirty-two  bushels  per  acre,  weighing  respectively  sixty-five  and  sixty- 
three  pounds  per  bushel.  Kansas,  Labette,  one-half  bushel  on  one- 
third  of  an  acre  of  high,  upland  prairie,  ripened  six  days  in  advance 
of  other  early  varieties,  and  escaped  chinch-bugs;  yield,  eleven  bushels 
of  i)lump  grain.  Escaping  the  chinch-bug,  it  a  valuable  addition  to  the 
cereals  of  Labette. 

In  Dakota  Territory  a  yield  of  twenty -five  bushels  per  acre  is  reported. 
The  experimenter  says :  "This  wheat  should  be  sown  under  corn,  about 
the  beginning  of  September,  and  the  com  be  allowed  to  stand  until 
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spring,  to  retain  the  snow."  Three  experiments  in  Utah  are,  respectively, 
favorable  to  the  wheat;  in  one  case  (harvested  two  weeks  earlier  than 
other  winter  varieties ;  yield  thirty-nine  and  thhi:y-two  bushels  per  acre, 
weighing  sixty-two  and  sixty-one  and  a  half  pounds. 

TouzELLB. — ^A  French  white  winter  variety,  beardless.  It  was  first 
distributed  by  the  Department  in  1869.  AVhilo  this  wheat  is  beautiful 
in  appearance  and  excellent  in  quality,  and  has  retunied  in  many  in- 
stances exceptional  yields,  the  superior  merits  of  Tappahannock 
and  Fultz,  combining  earliness  of  maturity  with  prolificacy  and  hardi- 
ness, have  overshadowed  it.  In  the  report  for  last  year  the  statement 
was  made  that  this  wheat,  judged  by  the  experiments  imported,  was 
adapted  to  those  regions  where  winter-wheat  is  the  more  successful,  but 
in  which  much  sturdiness  of  growth  is  not  requisite.  Experiments  were 
cited  which,  had  been  made  in  Virginia  resulting  in  yields  of  thirty, 
thirty-two,  and  fifty  bushels  per  acre,  and  weighing  as  high  as  sixty-six 
pounds  to  the  bushel.  The  reports  received  during  the  present  year  are 
neither  as  numerous  nor,  generally  speaking,  as  favorable  as  last.  The 
more  significant  on  either  hand  are  epitomized,  and  attention  called  to 
the  references  under  the  head  of  "Varieties  of  wheat  compared.^  In 
Franklin,  North  Carolina,  jield  twenty  bushels  per  acre:  Caswell,  sev- 
enty-two-fold increase;  Forsyth,  failed  on  account  of  midge  and  frosts; 
Orange,  injured  by  hard  rains  while  in  bloom,  causing  scab ;  Henderson 
and  Mitchell,  vrinter-killed.  In  Ijowndes,  Georgia,  escaped  rust,  and 
considered  suited  to  the  climate;  in  Whitfield,  st^Kl  the  winter  well,  and 
yielded  twenty-fold;  Gordon,  winter-killed;  Cobb,  a  failure.  In  Green- 
ville, South  Carolina,  "though  sown  before  Tappahannock  and  Fultz, 
ripened  a  little  later,  and  took  the  rust  in  the  head,  which  the  others 
did  nof  In  Bell,  Texas,  twenty  bushels  per  acre;  in  Kusk,  rusted 
badly ;  in  Kauffman,  better  than  red  May  wheat.  In  Marion,  Tennes- 
see,  the  land  was  thoroughly  prepaied,  and  the  seed  planted  both  in 
drills  and  broadcast,  and  carefuUy  cultivated,  but  not  as  much  seed  was 
harvested  as  had  been  sown,  destroyed  by  nist  and  scab ;  Knox,  average 
yield.    Mr.  T.  E.  Brawder,  of  Logan  County,  Kentucky,  says : 

'the  Tonzelle.was  seeded  late,  but  came  up  well  and  passed  tlirough  the  winter  so 
as  to  make  a  very  good  stand  in  the  spring.  The  entire  wheat-crop  of  this  part  of  the 
State- waB  very  much  injured  l>y  the  excessive  rains  of  May  and  June;  hut  this  wheat 
was  injured  more  than  any  other  variety.  It  tilled  very  imperfectly  with  defective 
grains,  and  made  a  very  light  yield  of  inferior  quality.  I  am  inclined  to  think  it  will 
not  suit  this  country. 

In  Owsley,  same  State,  it  failed  altogether;  attacked  by  rust  when 
in  bloom,  and  did  not  mature.  In  Fayette,  West  Yirginia,  complaint 
is  made  of  lateness  in  maturity  and  weakness  of  straw.  But  in  Eich- 
mond  two  quarts  produced,  on  one-eighth  of  an  acre,  three  bushels 
of  good,  sound  wheat.  Tlie  wheat  ma^c  a  lino  appearance  in  Wes^ 
moreland,  Pennsylvania,  during  fall,  but  suffered  severely  from  the  frost 
during  the  winter ;  straw  bright  and  clean,  but  weak  and  liable  to  lodge. 
In  Delaware,  twenty-two  bushels  per  acre,  In  Wabaunsee,  Kansas, 
was  a  total  failure,  as  it  could  not  stand  thq  winter;  came  up  well, 
making  a  good  stand,  and  did  not  freeze  out  until  winter. 

Aenold's  Hybrid,  No.  9. — Mi\  Charles  Arnold,  of  Ontario,  Canada, 
has  been  for  several  years  conducting  experiments  with  wheat  with  a 
view  to  originating  new  varieties  by  means  of  hybridizing,  or,  properly, 
cross-breeding.  He  states  that  from  upward  of  a  hundred  varieties 
carefully  crossed  with  the  Michigan  Amber  for  the  female  parent  and 
the  White  Soules  for  the  male,  he  reduced  the  number  of  selected  kinds 
to  nine.    These  he  believes  to  possess  all  the  good  qualities  of  both 
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parents,  resisting  the  midgo  through  the  overlapping  of  the  chaff  or 
glume,  and  from  the  short  time  the  glume  remains  expandetl  after  fruc- 
tification has  taken  place;  and,  also,  having  the  size  of  head  and  grain 
of  the  Soules,  with  increased  vigor  and  hsSdiness  to  stand  the  winter, 
"with  strength  of  straw  without  overluxuriance.  A  committee  appointed 
by  the  Board  of  Agriculture  of  Ontario  to  examine  the  claims  of  Mr. 
Arnold's  new  wheat,  after  an  examination,  said : 

It  was  found  that  all  the  varieties  had  siood  the  winter  wcU--quite  as  well  as  the 
Soules  and  Blue-stem — and  much  better  than  the  Amber  Michigan  and  Ti-eadwcU 
wheats.  At  a  later  period,  when  the  Arnold  came  into  ear,  it  was  evident  that  they 
were  really  new  varieties— cross-bred — and  inheritinc  some  of  the  valuable  qualities 
of  both  parents,  that  is,  they  seemed  to  have  the  midge-proof  character  of  the  Amber 
Michigan,  while  Soules*  parentage  had  gi-eatly  improved  the  quality  of  the  grain  as 
compared  with  that  of  tJie  Am&r  Michigan.  Another  important  fact  ought  to  bo 
stated,  viz ;  the  eai-s  of  the  new  varieties  were  much  larjrer  than  those  of  tlie  parent 
kinds,  while  they  had  even  more  than  the  compactness  of  the  Soules  wheat.  The 
yield  per  acre  was  large,  being,  as  Mr.  Arnold  says  in  his  appended  statement,  fifty- 
two  bushels  per  acre.  This  return  was  not  the  result  of  extra  culture;  the  land  was 
not  better  preparcd  than  any  good  farmer  would  deem  necessary  for  a- good  crop. 

Desiring  to  introduce  for  experimental  purposes  in  this  country  a 
good  variety  of  Cankda  wheat,  the  Department  procured  from  Mr. 
Arnold  himself  about  one  hundred  bushels  of  his  Hybrid  Ko.  0,  and 
distributed  it  in  two-quart  packages  in  time  for  the  fall  sowing  in  1872. 
•This  wheat  is  on  the  trial  of  its  merits  here,  and  it  is  hoped  that  farmers 
will  make  it  a  fair  one.  Up  to  the  date  of  closing  this  article  the  re- 
ports concerning  the  wheat  have  not  been  numerous. 

In  King  and  Queen,  Virginia,  four  quarts  sowed  broadcast,  October 
10,  on  ordinary  land  with  dressing  of  stable-manure,  yielded  seventy- 
two  quarts — ^better  grain  than  se^ed.  In  Livingston,  New  York,  two 
quarts  sown  on  gravelly  loam  yielded  fiftyrsix  quarts,  which  ripened 
eight  days  earlier  than  Treadwell;  straw  stiff.  Montgomery,  Penn- 
sylvania, eight  quarts  drilled  on  one-fourth  of  an  acre  yielded  one  hun- 
dred and  sixty-eight  quarts,  weighing  sixty-three  pounds  per  bushel ; 
straw  stiff,  and  about  one  foot  higher  than  White  Chaff  Mediterra- 
nean ;  in  Crawford  one  quart  yielded  twenty-one  and  one-third  quarts ; 
sown  broadcast  September  13,  on  five  and  a  half  rods  of  gravelly  soil, 
coarse  manure  plowed  under;  harvested  July  19.  McLean,  Illinois, 
hardier  than  other  varieties  5  Sangamon,  stood  the  severe  winter  welL 
Eipley,  Indiana,  stood  the  winter  well,  dud  ripened  five  days  before 
Mediterranean;  hardy  and  prolific;.  Orange,  yielded  at  the  rate  of 
twenty  and  a  half  bushels  per  acre,  sown  broadcast;  remainder  of  the 
field,  in  other  wheat,  yielded  at  rate  of  twelve  bushels  per  acre ;  H*5n- 
dricks,  yield  sixteen  fold,  but  injured  by  excessive  rains ;  straw  soft. 
Huron,  Ohio,  drilled  in  September  11,  Eide  by  side  with  Tappahan- 
nock,  on  old  pasture,  gravelly  soil,  broken  up  twelv'e  days  before 
sowing:  came  up  twelve  days  before  Tappahannock,  and  was  ripe  July 
8 J  yield,  thirty  bushels  per  acre,  and  the  crop  a  flue  one;  no  great 
difterence  between  the  two  except  that  the  Arnold  was  beaten  down  a 
little  more  by  the  rains,  and  was  four  days  the  later  in  harvesting ;  in 
Morgan  it  yielded  sixteenfold.  It  grew  well  in  Dodge,  Nebraska,  during 
the  fall,  but  was  altogether  winter-killed.  In  Juab,  Utah,  a  correspond- 
ent pronounces  this  wheat  the  best  yet  seen  in  that  part  of  the  country. 
In  Louish,  Iowa,  it  could  not  bear  up  imder  the  severity  of  the  winter. 
Sown  by  several  parties  in  Green  Lake,  Wisconsin,  it  was  in  each 
instance  winter-killed.  In  Dearborn,  Indiana,  it  wa^  for  the  most  part 
destroyed  by  rust  and  midge.  A  correspondent  writing  from  Harrison, 
same  State,  is  inclined  to  think,  from  a  single  experiment  made,  that 
this  wheat  is  too  rank  in  its  growth  of  straw  to  be  desirable  for  that 
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latitade.  He  premises,  however,  that  ia  this  instance  the  wheat  was 
badly  injured  by  a  storm,  the  experiment  having  been  by  no  means  a 
fair  test. 

SPRING-WHEAT. 

Eed  Mammoth. — ^Quantities  of  this  wheat,  grown  in  Illinois,  were 
distributed  for  experimental  purposes  in  the  winter  of  1871. 

Experiments^  1872-'73. — Livingston,  Kew  York,  ripened  ten  days 
later  than  Rio  Grande;  quality  good  and  yield  fair.  Scott,  Illinois, 
twenty-five  bushels  per  acre,  weighing  sixty-two  pounds;  in  yield 
and  time  of  growth  similar  to  other  varieties,  but  grain  superior. 
Crawford,  Wisconsin,  yielded  sixteenfold;  not  as  good  as  the 
wheat  now  in  cultivation;  on  high  ridge  land,  yield  light;  on  rich 
valley,  fair.  In  Waupaca  yield  from  two  to  five  bushels  per  acre 
more  than  other  varieties,  and  of  superior  quality;  sown  on  rich 
prairie-soil  in  Fond  du  Lac,  yield  at  the  rate  of  thirty  bushels  per 
acre;  straw  large  and  stout;  berry  much  resembling  Rio  Grande. 
Green  Lake,  twenty  bushels  per  acre.  Douglas,  Minnesota,  twenty- 
five  bushels  per  acre,  weighing  sixty-four  pounds;  '*  yield  rather 
more  than  the  common  wheat,  quality  a  little  superior,  and  time  of 
growth  a  little  earlier;'^  yield  per  acre  in  Fillmore,  twenty-six  bushels; 
no  fertilizers  used.  Reports  Irom  nine  counties  in  Iowa  are,  without 
exception,  favorable.  Dubuque,  forty  bushels  per  acre ;  Linn,  sown  at 
the  same  time,  ripened  two  weeks  earlier  than  other  varieties,  and,  while 
they  were  affected  by  blight,  this  wheat  escaped  it  entirely;  Pottawat- 
tamie, planted  on  newly  broken  soil  by  the  side  of  the  variety  usually 
grown,  it  presented  a  much  finer  appearance  throughout  the  season,  the 
straw  being  larger  and  stiffer  a.nd  the  heads  better  filled.  A  correspond- 
ent, writing  from  Marshall, Kansas*,' says:  "It  is  decidedly  the  best  spring- 
wheat  sent  to  this  country.  From  four  quarts,  sown  with  garden-seed 
drill,  seven  and  one-half  bushels  of  clean  wheat,  fully  up  to  standard, 
were  gathered;  straw  long,  and  very  bright  and  fresh.''  A  yield  of 
twenty-four  bushels  per  acre  is  reported  in  Washington,  Nebraska;  straw 
about  three  feet  in  height ;  did  not  lodge;  product  excellent. 

Experiment  on  the  farm  of  the  State  University  of  Wisconsin. — To  test 
the  value  of  different  amounts  of  seeds  to  the  aere,  eight  adjacent  plats, 
of  one-foiu:th  acre  each,  were  sown  April  30,  to  Mammoth  Spring  wheat, 
grown  upon  the  farm.  The  following  table  shows  the  result  in  the  years 
1871  and  1872 : 


Is 
■g§. 

Il 

Weight  of  Btraw 
nud  grain. 

Weiglit  of  graiu. 

Weight  T»cr 
bushel. 

Yield  per  aere. 

Per  cent  of  grain 
to  weight  of 
straw  and  graiii. 

1871. 

1872. 

1871. 

16-.2. 

1871. 

1872. 

1871. 

1872. 

1871. 

1872. 

1 

1 

Pounds. 
820 
899 
1,14G 
1, 310 
1,330 
1,412 

Pounds. 

Pounds. 
263 
2971 

3751 
455i 

Pounds. 

Pounds. 
fiOi 

^* 
60 

60i 

60 

COi 

Pounds. 

Bushels. 
17.  Xi 
19.83 
22.18 
26.10 
24.75 
30.33 

Bushels. 

32 
33 
29 
29 
28 
32 

938 
1,084 
822 
704 
790 
C70 

7!^ 

750 

200i 

243 

201J 

190 

2181 

174 

2161 

238 

54 
56 

5CJ 
564 
57$ 
58 

59i 

13.33 

16.20 

13.45 

12.7 

14.5 

11.6 

14.4 

16.87 

81.37 

22.41 

84.54 

27 

27.  C 

26 

29.7 

31.5 

Explanatory,  Professor  Baniells  says: 

By  reference  to  this  table  it  wiU  be  seen  that  in  1871  the  yield  per  acre  increased 
(except  plat  5— two  bushels  shown — which  was  more  badly  laid  than  the  other  plats) 
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as  the  seed  was  increased  from  three-fourths  to  two  bushels  i>er  acre,  while  the  yield 
in  1872  seems  to  hear  no  relation  to  the  amount  of  seed  sown.  The  maKinium  yield  ia 
^ven  by  one  and  one-fourth  bushels  of  seed ;  next  the  maximum  by  two  and  tliree- 
tourths  bushels,  and  the  mbiinium  by  two  and  one-fourth  bushels  to  the  acre.  No 
reason  can  be  assigned  for  this  want  of  uniformity  in  the  results,  unless  it  may  be  at- 
tributed to  the  severe  drought  of  the  past  summer.  Nor  is  it  plain  why  eacb  plat 
should  not  have  been  affected  alike,  as  they  lay  adjacent  and  nearly  upou  the  same 
level. 

In  the  season  of  1873  Professor  Dauijells  sowed  four  adjacent  plats  of 
one-half  acre  each  in  Red  Mammoth  wheat,  Mayo.  Weight  of  one 
bushel  of  seed,  50  pounds.    The  following  table  shows  results : 


BuahclsofHWMl 
to  llic  acre- 


3J 
3 


Weight  of  straw 
and  graiu. 


Pounds. 
2.338 
2,514 
2,478 
2,667 


Weight    of  Weight  per 
)^in.  bushel. 


Poundg. 
546 
521 
547i 
511 


16} 


Pounds. 
56 
5C 
55 
53i 


Yield  per  acre. 


JivsheU. 
ia2 
17.3 

lei 

las 


rerccnt.of  grain 
to  freight  of 
straw  and  graiu. 


23w8 
90.7 
23 
1J0.5 


All  these  plats  were  somewhat  injured  by  the  chinch-bug,  plats  3  and 
4  more  than  the  others.  Plats  2, 3,  and  4  were  lodged,  the  last  being 
nearly  one-fourth  down^  causing  the  straw  to  rust  badly.  On  the  first 
plat  1  pound  of  seed  yielded  13  pounds;  second,  9.3  pounds;  third,  7.8 
pounds;  fourth,  0.5  pounds. 

VAEIETIES  OF  WHEAT  COMPARED. 

There  can  be  no  better  test  of  the  relative  merits  of  varieties  than 
the  cultivation  of  them  under  similar  conditions — "  alongside,''  as  many 
of  our  farmers  say.  If  experiments  of  comparison  be  judiciously  man- 
aged and  continued  through  successftre  seasons,  the  results  will  be  deter- 
minate enough  to  enable  a  farmer  to  decide  upon  good,  better,  or  best; 
and  knowing  the  best,  all  things  considered,  as  tbe  end  of  much 
extra  work,  and  added  outlay  of  money  perhaps,  he  will  be  admonished 
to  stick  to  that.  It  cannot  be  too  strongly  urged  nor  too  often  repeated 
that  it  is  not  the  frequent  changing  of  seed  that  is  important  or  neces- 
sary;  but,  having  found  a  variety  demonstrably  suitable,  the  cultivating 
of  it  carefully  from  year  to  year,  scrupulously  looking  to  the  character 
of  the  seed.  Only  in  this  way  can  "  running  down,"  as  the  phrase  goes, 
be  prevented,  and  likewise  the  necessity  of  changing,  so  often  impera- 
tive, and  of  resort  to  new  experimentation  for  the  discovery  of  what  is 
oest. 

Some  of  the  results  of  experiments  with  wheat,  tested  with  reference 
to  their  respective  merits,  are  added. 

Maryland. — In  Queen  Anne,  Fultz  gave  a  much  better  yield  than 
Mediterranean;  grain  full  and  plump,  and  lighter  in  color  than  the  seed 
sown. 

Virginia.— Ill  King  George,  Fultz  sown  quite  thin,  on  poor  land  fertil- 
ized at  tbe  rate  of  two  hundri'd  pounds  of  Peruvian  guano  to  the  acre, 
stood  tbe  winter  well,  and  while  the  Lancaster  and  German  A-mber  had 
about  equal  chances,  having  the  same  fertilization,  but  thicker  sowing, 
the  former  yielded  at  the  rate  of  twenty-eight  bushels  to  one  sown, 
and  the  latter  two  at  tbe  rate  of  six  to  one.  In  Northumberland,  Tou- 
zclle  is  pronounced  too  late.  Fultz  did  not  rust  as  badly  as  either  Touzelle 
or  Tappahannock.  Eicbmoud:  Seven  and  one-fourth  pounds  of  Fultz 
yielded  one  hundred  and  seventy-six  pounds  of  good,  clean  wheat,  or 
about  twenty -four  and  one-third  to  one ;  of  Touzelle,  three  and  three- 
fourths  pounds,  yielded  ninety-four  pounds,  or  about  twenty-live  to  one; 
sown  alter  turnips;  no  fertilizers  used.    Culpeper;  Touzelle,  as  com- 
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pared  to  Tappahannock,  Fultz,  Amber,  and  Lancaster,  was  about  five 
days  later,  and  not  equal  to  any  of  them  in  quantity  of  yield  or  qual- 
ity. New  Kent :  Yield  of  Tappahannock  in  good  soil,  sixteen  to  one. 
Sown  and  harvested  at  same  time  as  Fultz,  but  the  latter  proved  to  be 
the  better  wheat.  Touzelle  on  the  same  land,  and  sown  at  the  same 
time,  ripened  two  weeks  later ;  yield  the  same,  but,  the  experipienter 
says,  "  it  is  not  considered  safe  for  this  climate ;  Fultz  suits  better  than 
either  of  the  others.''    A  correspondent  in  Amelia  says : 

Tappahannock  is  growu  here  as  a  crop  almost  exclusively,  and  is  thought  to  he  the 
safest  kind  to  sow  one  year  witli  another,  although  there  are  varieties  which,  excep- 
tionally, yield  hcttej*.  Fultz  has  a  good  reputation,  and  is  anxiously  sought  after.  A 
farmer  who  received,  two  years  ago,  a  small  quantity  from  the  Department,  raised  tcu 
bushels,  and  in  the  following  season  (1873)  from  the  ten  sown  har\'e8tcd  one  hundre<l 
and  seventjj^-eight  bushels,  or  nearly  eighteen  for  one.  His  Tappahannock,  with  equal 
opportunities,  gave  liim  only  ten  to  one.  I  realized  from  three  pecks  of  Fultz  eleven 
bushels ;  with  no  advantage  over  Tappahannock,  which  was  sown  side  by  side,  its 
yield  was  almost  double. 

Albemarle :  Two  quarts  each  of  Fultz  and  Tappahannock  were  sown 
in  drills  on  a  space  for  each  of  about  five  hundred  and  forty  square  rods, 
on  land  that  had  been  used  for  a  truck-patch,  for  which  it  had  been  well 
manured  with  stable-manure,  but  no  fertilizers  applied  after  removal  of 
truck;  winter  severe,  with  alternate  freezing  and  thawing;  some  of 
the  wheat  fell  down,  and  a  considerable  quantity  was  eaten  by  fowls : 
yield  of  Fultz,  three  and  a  quarter  bushels ;  of  Tappahannock,  two  and 
a  half  bushels ;  oi;  at  the  rate  of  fifty-two  to  one  for  the  former  and  of 
forty  to  one  for  the  latter.  Fairfax:  Touzelle  was  sown  by  four  farmers, 
and  was  treated  by  each  similarly,  but  it  did  not  do  as  well  as  either 
Lancaster  or  Tappahannock. 

NoETH  Caeolina. — Stanley  :  Of  the  varieties  sown — Tappahan* 
nock,  Fultz,  and  Touzelle — ^Tappahannock  was  the  best  as  to  yidd, 
soundness,  and  weight  of  grain.  Touzelle,  after  a  promising  growth  till 
in  bloom,  msted  and  failed  entirely,  surrounded  by  other  varieties 
altogether  free  from  rust.  Montgomery :  One  quart  of  Touzelle,  on 
average  upland,  yielded  five  gallons ;  one  quart  of  Tappahannock,  on 
similar  soil,  nine  gallons.  "In  every  trial  made,  Tappahannock  proves 
the  better  wheat." 

Florida. — The  following  are  given  at  their  worth,  Florida  not  being 
classed  among  the  wheat-producing  States.  Madison :  Touzelle,  sown 
in  December,  yielded  finely  on  hummock-land,  though  a  severe  rainy 
spell  about  the  time  of  maturing  caused  considerable  sprouting.  Santa 
Kosa:  Tappahannock  does  well.  Suwannee:  Touzelle  and  Tappahan- 
nock almost  entire  failures.  *'  I  do  not  think  it  iwill  pay'  to  try  wheat 
any  more." 

Alabaima. — Calhoun :  Fultz  and  Tappahannock  treated  alike.  The 
first  yielded  thirty-two  fold  and  the  latter  seven.  Blount :  Tappahan- 
nock yielded  well ;  Touzelle  worthless. 

Texas. — Williamson  :  One  quart  of  Touzelle  and  two  quarts  of  Tap- 
pahannock sown  on  land  that  had  been  under  culture  twenty  years  and 
was  very  weedy.  Wheat  came  up  very  well  but  was  nearly  smothered 
by  weeds.  Tappahannock  was  cut  on  the  4th  of  June,  yielding  fifty- 
seven  pounds  of  beautifhl,  plump  wheat ;  leaves  slightly  rusted,  but  no 
appearance  of  rust  in  the  straw.  Touzelle  did  better,  and  was  not  affected 
by  rust ;  yield,  thirty-trwo  bushels,  equal  in  quality  to  seed  received 
from  the  Department.  It  ripened  eight  days  later  than  Tappahannock. 
Upshur :  One  gallon  Tappahannock  sown  October  25,  harvested  June 
10,  yielded  two  and  a  half  bushels  of  sound  and  well-matured  wheat. 
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One  gallon  Tonzellc,  sown  November  10  on  rather  tliin  land,  yielded  two 
bushels;  a  heavy  hail-storm  had  destroyed  nearly  one- third  while  in 
bloom. 

Arka>(SA8. — Stone:  Fultz  and  Tappahannock  yielded  at  about  the 
same  rate.  The  exi)eriment  being  conducted  with  extraopdinary  care  on 
a  small  scale,  the  rate  of  yield  was  sixty  bushels  per  acre,  while  other 
kinds  averaged  not  more  than  twenty,  and  were  badly  damaged  by 
"spot."  Pope:  Fultz  and  Tappahannock  succeed  well,  and  both  are 
early  varieties.  Touzelle  did  not  do  as  well,  nor  return  as  good  seed  as 
sown.  Washington :  Experiments  with  Touzelle  and  Tappahannock 
in  the  vicinity  of  Fayetteville,  by  different  persons :  No.  1  Touzelle,  on 
rich,  light  loam,,  sown  middle  of  October,  failed.  No.  2  Touzelle,  sown 
in  black  loam,  last  of  September,  failed.  No.  3  Touzelle  and  Tappahan- 
nock, in  equal  quantity,  sowed  October  9  on  gravelly  soil,  half  upland ; 
the  former  ripened  July  8,  and  yielded  twenty-two  pounds ;  the  latter, 
rlune  25,  and  yielded  ninety-one  pounds.  Touzelle  badly  damaged  by 
rust.  !No.  4  Touzelle  a  failure.  No.  5  Touzelle  and  Tappahannock  sown 
on  medium  upland,  November  2 ;  the  first  froze  out,  and  the  latter 
matured  June  30,  yielding  fairly.  No.  5  Tappahannock,  sown  October 
14,  on  black  muck  soil,  ripened  last  of  Jime;  yield  fair,  but  dam- 
aged by  rust.  Flint  Mediterranean  yielded  six  bushels  per  acre.  The 
wheat-crop  of  the  season  was  generally  a  failure  in  the  county,  some 
fields  producing  as  low  as  two  bushels  per  acre  for  one  sown. 

Tennessee. — Bradley :  One  quart  each  sown  of  Tappahannock,  Eu- 
reka, and  Fultz  yielded  in  order,  respectively,  sixty,  one  hundred  and 
eighty,  and  one  hundred  and  eighty-five  pounds.  The  ground  had  been 
fertilized  by  turning  in  cow-peas  a  month  before  sowing.  The  corre- 
spondent says  concerning  this  fertilizing  process : 

Cow-peas,  by  sowing  them  bi^oadcast  in  May  on  poor  land,  \yU1  bo  equal  to  about 
twenty  loads  of  manure  per  acre.  In  this  section  they  far  excel  clover  or  any  other 
crop  for  enriching  the  soil,  as  it  takes  only  ten  weeks  for  them  to  bo  ready  for  turning. 

West  Virginia. — Braxton :  A  correspondent  says  the  whejits  best 
adapted  to  that  part  of  the  State  are  the  Tappahannock  and  Fultz, 
although  the  Touzelle  gives  satisfaction. 

Missouri. — Phelps :  Fultz  yielded  double  the  quantity  of  Tappahan- 
nock, sown  at  the  same  time  and  on  similar  soil. 

Illinois. — ^Madison :  Arnold's  Hybrid,  one  peck,  sown  on  good  ordi- 
nary wheat-soil,  well  prepared,  October  2,  produced  five  bushels,  weigh- 
ing fifty-seven  pounds  per  bushel  j  part  of  it  was  badly  lodged ;  ripened 
late,  (harvested  July  7,)  and  grew  too  much  in  straw.  "The  season  hav- 
ing been  very  favorable,  I  reg.arded  the  results  as  inferior  compared  to 
those  of  other  varieties.^  Sowed  three  pecks  of  Fultz  on  the  5th  of  Oc- 
tober, on  same  soil,  prepared  in  same  manner ;  harvested  June  24 ;  yield 
fifteen  bushels,  weighing  sixty-three  pounds  to  the  bushel,  and  very  sat- 
isfactory in  every  respect. 

Oregon. — ^A  correspondent  in  Grant  County  says  that  Touzelle  is, 
in  every  particular,  a  success.  Tappahannock  is  valuable  on  account  of 
early  maturity,  but  for  productiveness  and  fine  quality  of  flour  the  Tou- 
zelle is  by  far  superior.  Fultz,  in  Marion,  yielded  twenty-six  bushels 
per  a<5re,  weighing  sixty-two  pounds;  no  better  in  yield  than  varie- 
ties usually  grown.    Yield  in  Coos,  thirty-four  bushete  per  acre. 

California.— In  Los  Angeles  a  farmer  reports  that  Touzelle 
suffered  greatly  from  rust  Fultz  almost  a  failure,  two  quarts  yield- 
ing eleven  pounds,  nearly  all  bran  and  no  flour,  on  account  also  of 
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rust,  "  which  will  always  attack  late  crops  of  'wheat  in  this  part  of  Cal- 
ifornia.^ Of  the  two  he  thinks  Touzelle  the  preferable  wheat  if  sown 
early,  say  about  15th  of  November.  When  did  he  sow.  In  this  experi- 
ment !  San  Diego :  Yield  of  Fultz,  fifty-nine  and  one-fourth  bushels 
per  acre,  weighing  sixty- two  and  a  half  pounds  per  bushel.  Tulare : 
Fultz,  sown  November  2,  yielded  forty-eight  and  one-third  bushels  per 
acre.  Chico :  Touzelle  ripens  later  than  any  other  kind,  and  therefore 
ought  to  be  sown  early.  Hon.  John  Bidwell  raised  about  one  thousand 
bushels  in  1872,  and  intended  to  use  it  all  for  seed.  Sonoma :  Touzelle 
was  sown  on  sandy  loam  where  other  wheats  had  yielded  thirty  to 
thirty -five  bushels  per  acre.  With  same  rate  of  seeding,  one  hundred 
pounds  to  the  acre,  eight  quarts  yielded  seven  hundred  and  fifty-six 
pounds,  or  at  the  rate  of  eighty -four  bushels  per  acre,  "pronounced  by 
experienced  farmers  the  finest  wheat  they  ever  saw.  Millers  speak 
highly  of  it.'' 

EXPERIMENTS  ON  THE  UNIVERSITY  FARM  OF  WISCONSIN 

IN  1872. 

The  report  of  Professor  Daniells  was  not  received  in  time  to  permit 
the  use  of  its  valuable  statements  and  deductions  in  the  Department 
annual  for  1872.  Concerning  the  season  in  which  these  experiments 
were  conducted,  Professor  Daniells  says  that  the  dry  summer  of  1871 
and  small  amount  of  rain-fall  in  the  autumn  left  the  soil  in  poor  condi- 
tion to  withstand  the  drought,  which  began  nearly  as  soon  as  crops  were 
planted  and  continued  untU  September  22, 1872.  The  experiments  with 
wheat  are  described  as  follows: 

Fults  winier^heat. — One  and  three-fourths  bushels,  weighing  sixty  pounds  per  bushel, 
were  sown  September  18  upon  one  acre  and  twenty-five  ro<£  of  land.  Soil  was  light 
clay  loam  upon  which  wheat  had  been  ^wn  the  previous  year,  and  was  plowed  to  a 
depth  of  seven  inches.  The  soil  at  the  tmie  of  sowing  was  vorv  dry,  so  that  a  portion 
of  the  seed  did  not  germinate  until  after  the  rain  of  October  10.  December  5  one-half 
the  plat  was  mulched  with  stable-manure^  upon  six  inches  of  snow.  May  1  the  wheat 
generaUy  looked  weU.  A  few  places,  havmg  each  an  area  of  10  to  20  square  feet,  were 
entirely  dead.  As  these  places  were  confined  to  the  heaviest  mulched  portion,  the  kiU- 
ing  was  attributed  to  too  heavy  mulching.  Harvested  July  10  to  12.  Weight  of  straw 
and  grain,  (taken  whei;  drawn  from  the  field,)  7,105  pounds.  Weight  of  grain,  2.346| 
pounds.  Percentage  of  grain  to  weight  of  straw  and  graio,  33.  One  bushel  wei^ns  61 
pounds.  Yield  per  acre,  33.5  bushels.  One  pound  seed  yields  22^  pounds.  This  is  a 
bald  variety  of  wheat^  havipg  a  stifi",  strong  straw,  that  this  year  was  clean  and  bright 
with  a  slightly  brownish-red  color,  extending  below  the  head  a  few  inches.  The  grain 
is  light  red  in  color,  the  berry  short  and  plump.  The  color  of  the  grain  raised  is  slight^ 
darker  than  that  of  the  seed  sowv.  Scattering  heads  of  what  appeared  as  two  dis- 
tinct bearded  varieties  were  taken  out  whUe  the  grain  was  standing.  The  grain  from 
these  bearded  heads  was  kept  separate  from  the  bald,  although  the  yield  o|  both  varie- 
ties is  included  in  the  above  results.  A  portion  of  the  ground  upon  which  this  ^prain 
was  grown  was  protected  by  a  belt  of  timber  upon  the  west  side,  but  at  no  time  in  its 
growth  could  difference  be  detected  between  the  pix)tect^d  and  unprotected  portions. 
Th^  nnmulched  portion,  although  not  weighed  separately,  was  fully  as  good  as  that 
which  was  mulched.  So  far  as  one  year's  experience  can  assure  the  success  of  a  new 
variety  of  grain  in  this  climate,  is  the  success  of  the  Fultz  winter-wheat  assured  for 
Wisconsin.  By  its  side,  and  with  equally  favorable  conditions,  wore  sown  the  white 
winter  Touzelle,  red  winter  Soisette,  and  Treadwell  varieties,  which  all  winter-killed 
so  entirely  that  the  land  was  sown  to  othet  crops.  The  killing  was  doubtless  done  by 
the  thawing  and  freezing  of  early  spring,  as  tne  ground  was  well  coYcred  with  silow 
during  the  winter.  But  the  Fultz  was  subjected  tp  the  influences  that  destroyed  the 
other  varieties,  and  yet  succeeded  well.  On  this  account  I  have  great  faith  thftt  it  will 
prove  valuable  as  a  hardy  variety  of  winter-wheat. 

JFhito  Winter  Touzelle  uiheat, — ^The  seed  of  this  variety  was  first  furnished  us  bv  the 
Department  of  Agriculture  in  1869.  ***•**♦  in  i869  the  crop  was-wmter- 
killed  entirely,    ft  was  again  sown  in  1870,  and  mulched  at  the  rate  of  twenty  loads  of 
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coarse  litter  to  the  acre,  and  yielde<l  23.38  bushels  per  aci-o,  the  j;raiu  weigliinf;  501 
pouftds  to  the  buBhcl.  It  wa*  apjain  sowii  iu  the  fall  of  1871,  and  again  wiuter-killeil 
entirely.  AVo  arc  again  trying  it  upon  a  small  plat,  but  I  have  little  hesitation  iu  Buy- 
iug  that  it  is  not  sutiiciontly  hardy  to  prove  worthy  of  general  cultivation  in  this 
State. 

Bed  Winfcr  SoisttU'.—Jho  soed  of  this  wheat  was  also  furnished  by  the  Department 
of  Agriculture.  It  was  hrst  sown  upon  the  university  farm  in  1870.  The  croi>  was 
that  year  protected  by  a  heavy  mulching  and  yielded  twenty-two  bushels  ikt  acn*. 
It  was  again  sown  last  year  and  killed  entirely.  It  is  a  French  variety,  and  not  f>nlli- 
ciently  har<ly  for  our  climate. 

Treadicell  winier'trheat — This  variety,  so  well  known  as  a  valuable  and  hardy  variety 
in  Michigan,  was  first  sown  upon  the  university  farm  iu  1869,  upon  land  partially 
protected  by  a  belt  of  timber  from  the  west  winds.  One-half  of  the  ground  was 
mulched.  The  mulched  portion  yielded  eleven  bushels  per  acre,  the  unmulched  six 
and  one-half  bushels  being  badly  winter-killed  where  not  thoroughly  pi*otected.  In 
our  trial  of  this  variety  the  past  year,  it  aipin  winter-killed  so  entirely  as  to  show 
that  it  is  not  sufficiently  hardy  for  cultfvation  here.  In  the  Baraboo  Valley,  and  iu 
some  other  timbered  portions  of  the  State,  these  varieties  might  possibly  prove  suffi- 
ciently hardy ;  but  for  all  localities  where  the  condition  of  the  soil  and  climate  ai-e 
similar  to  those  of  Dane  County,  our  experience  with  White  Winter,  Tonzelle,  Red 
Winter  Soisette,  and  Tread  well  varieties  for  three  vears  will  warrant  the  statement 
that  they  are  too  tender  to  withstand  the  severity  of  our  winters. 

In  his  report  of  experiments  for  the  year  ending  October  31^  1873,  Pro- 
fessor Daniels  says,  concerning  the  Fultz  variety,  that  one  and  one-fourth 
acres  of  new  ground  had  been  sown  to  it  September  10, 1872,  at  the  rate 
of  one  and  one-half  bushels  to  the  acre.  A  large  portion  of  the  crop  was 
on  low  and  level  ground.  Seventy-five  square  rods  were  left  standing  ; 
harvested  JiUy  11;  weight  of  straw  and  grain,  2,396  pounds  j  weight 
of  grain,  662J  pounds ;  weight  of  one  bushel,  60  pounds  5  yield,  per 
acre,  20  bushels.  Percentage  of  grain  to  weight  of  straw  and  grain, 
23.4.  One  pound  of  seed  yields  13.3  pounds.  It  did  not  do  as  well  as  in 
the  season  of  1872,  but  still  promises  well,  and  Professor  D.  thinks  will 
prove  a  valuable  variety  on  account  of  its  superior  hardiness.  The  fol- 
lowing varieties  were  in  cultivation  in  1873,  but  were  entirely  destroyed 
by  the  severity  of  the  winter  :  A  bearded  variety  selected  from  Fultz ; 
Tappahannock  5  Arnold's  Hybrid,  No.  9  j  white  winter  Touzelle  5  and 
Diehl. 

EXPBBIMEIJ^TS  WITH  WHEAT  AND  FEETILIZEES. 

Mr.  Matthew  Harrisou  publishes  in  the  American  Farmer  the  results 
of  his  experiments  with  several  varieties  of  wheat  during  the  season  of 
1872-'73,  in  Loudoun  County,  Virginia.  The  objects  in  view,  in  addition 
to  that  of  testing  the  merits  of  varieties  of  wheat,  were  to  test  the  rela- 
tive nterits  of  the  several  fertilizers  in  most  common  use  among  fai^mers, 
and  the  relative  advantages  of  thin  or  thicker  sowing.  He  states  that 
several  years  ago  he  culled  from  among  French  White  Chaff  Mediterranean 
(red-bearded)  a  number  of  heads  of  smooth,  white  wheat,  which  seemed  to 
bo  very  early,  and  which,  when  rubbed  out,  produced  six  ounces.  This 
he  planted  in  his  garden  in  rows  one  foot  apart,  dropping  the  ;,^mins 
separately  six  inches  apart  in  the  row.  Product,  seventy  pouncLs.  It 
had  the  appearance  of  Tappahannock  wheat,  and  it  was  thouii^bt  to  bo 
that  variety  in  fact ;  but  for  the  sake  of  distinction  the  name  of  Garden 
wheat  was  given  to  it.  The  result  of  this  experiment  induced  him,  in 
the  season  of  1871-'72,  to  go  through  the  several  sorts  of  wheat  he  was 
cultivating  and  cull  out  some  of  the  finest  heads  of  each.  Iu  this  way 
small  quantities  of  Arnold's  Hybrid,  Trcadwell,  Wicker,  Dielil,  French 
White  Chaff  Mediterranean,  and  Garden  were  precared.  Among  the 
Treadwell  and  the  Wickes  he  found  a  smooth-headed  wheat,  like  the 
bearded  in  all  respects  except  the  beards.    From  this  Department  he 
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procured  Tappahannock  aud  FultK  wheat.  After  preparing  a  piece  of 
ground  273  feet  long  by  6S'^  wide,  he  planted  his  wheat  by  drawing  drills 
an  inch  deep,  one  foot  apart,  and  dropping  the  grains,  one  at  a  time,  in 
a  portion  of  the  rows  at  interv^als  of  six  inches,  and  in  another  portion 
at  intervals  of  three  inches.  The  planting  was  begun  on  the  1st  of 
October  and  was  finished  on  the  14th,  interrupted,  however,  by  rain  for 
several  days.  The  wheat  was  cut  about  the  last  of  June,  and  was  not 
weighed  until  perfectly  dry.  Arnold's  and  Treadwell  had  the  advantage 
of  being  planted  during  the  first  three  days.  The  product  of  Arnold's 
was  not  of  good  quality.  The  Fultz  wheat,  though  planted  last,  was 
ripe  with  the  first,  and  Mr.  Harrison  says,  ^^if  it  had  had  the  advantage 
of  the  earlier  planting  it  is  difficult  to  t^  what  it  would  not  have  pro- 
duced.'' 

The  oarefnlly  tabulated  statements  of  Mr.  Harrison,  including  the 
prominent  data,bearijigjip.onthe.experiment,,are  here  appended; 
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Exprn^ments  on  the  easier)^  farm  of  Pennsyilvania  Agricultural  College. — 
The  superintendent  of  this  farm,  which  is  located  in  Chester  County, 
makes  the  following  report  of  experiments  with  sixteen  varieties  during 
the  season  of  1872-73.  Varieties  distributed  by  the  Department  are 
indicated  by  an  asterisk  [♦.] 

The  «:p'oiui(l  used  was  an  oat-stubble,  with  a  coat  of  bam-vard  luannro  plovred 
under  and  surface  application  of  disRolved-bone  and  asht^  compost^  put  on  at  the  rate 
of  four  luindi*e<l  pounds  of  dissolved  bone  and  eight  busliebj  of  tjm-ashes  i)er  acre,  har- 
rowed in. 

Tiio  seed  was  so-vnti  broadcast,  at  tho  rat«  of  two  bushels  per  acre,  on  the  20th  of 
September,  1872,  and  the  wheat  cut  from  July  9  to  14,  and  thrashed  July  15  to  20. 

The  wheat  was  weighed  when  run  through  the  fan  once,  and  not  entirely  clean, 
but  as  the  rakings  of  the  plots  were  not  included  in  tho  weights  tho  i-csults  would  Jiot 
be  seriously  altered  by  the  second  cleaning.  Tho  x>lots  containetl  one-eighth  of  an 
acre,  with  a  space  of  two  feet  between  them : 


No. 

Kind. 

Color  of 
grain. 

Smooth  or 
beiurded. 

When 
ripe. 

Pounds 
of  straw. 

Pounds 
of  grain. 

1 

J.faiicaster  Ee>d 

Red 

Ked 

Ked 

Amber.. 
White.. 
White.. 

lied 

White.. 

Bed 

White.. 
White.. 

Red 

Rod 

Red..... 

Re<l 

Red 

Boarded  .. 

Both 

Beartled.. 
Smooth... 
Beardwl.. 
Bearded.. 
Smooth . . . 
Bearded.. 
Smooth . . . 
Smooth... 
Smooth... 
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It  will  be  observed  in  this  exliibit  that  Fultz  yielded  among  the  six- 
teen varieties  the  largest  amount  of  grain,  and,  with  the  exception  of 
Bongh  and  Ready,  the  largest  amount  of  straw.  The  superintendent, 
after  the  exx)eri mentation  of  two  seasons  with  varieties  of  wheat,  sug- 
gests to  farmers  to  try  the  Fnttz  wheat  enough  to  show  its  suitability  t4> 
their  soil  and  cireamstances.  He  speaks  of  the  Eogers  as  a  &io  wheat, 
not  so  productive  or  early  as  the  Fultz,  but  a  better  quality  of  wheat, 
and  would  do  well  on  strong  ground  or  with  high  manuring. 

COEN. 

In  1872  the  Dep^artment  distributed  two  varieties  of  com,  the  Oooley, 
(white,)  which  originated  on  the  farm  of  Mr.  Cooley,  on  Manchester 
Island,  Ohio,  and  the  Pennsylvania  Yellow,  cultivated  successfully  for 
several  years  in  Eastern  Pennsylvania.  A  large  number  of  experiments 
with  both  was  published  in  the  annual  report  for  1872,  the  character  of 
which  led  to  a  further  but  modified  distribution  for  the  planting  season 
of  tho  current  year.  While  the  Pennsylvania  corn  succeeded  well  as  a 
new  variety  in  the  States  of  the  Northwest,  and  measurably  in  some  of 
the  Eastern,  it  gave  more  especial  satisfaction  at  the  South,  on  account 
of  earliuess,  largeness  of  3rield,  and  excellence  both  as  food  and  fodder. 
The  Cooley  does  not  prove  suitable  to  the  more  exacting  climates  of  the 
East  and  Northwest,  and  in  the  South  is  considered  an  acquisition  chiefly 
on  account  of  rapidity  in  maturity  and  its  desirability  for  table  use.  As 
a  stock  or  forage  corn  it  has  not  shown  particular  fitness. 

Experiments  in  1873,  with  both  varieties,  are  here  added. 

C00LF.Y. — Northtoestem  St<ite8. — Illinois:  Henderson,  valuable  only 

Digitized  by  LjOOQ  IC 


TESTS  of   DEPARTMENT  SEEDS.  231 

on  acconnt  of  early  maturity.  Planted  May  10,  was  dry  enough  to 
grind  by  1st  of  September.  Mercer,  yield  small,  compared  with  that 
of  other  kinds.  Wisconsin:  On  the  farm  of  the  State  University  the 
yield  per  acre  was  sixteen  bushels  of  ears,  seventy-five  pounds  per 
bushel ;  ripened  one  week  later  than  Blue  Australian  cultivated  adja- 
cent. '^Tlii.s  com  might  yield  l)ettet  wlien  the  drought  is  less  severe, 
but  it  had  with  us  this  year  none  of  the  characteristics  of  an  early 
variety."  Minnesota:  Dakota,  not  as  good  a  variety  as  the  large  yellow 
Dent,  which,  although  plante<l  ten  days  later,  was  fit  to  cut  up  when 
the  Cooley  was  in  roasting-ears.  Eice,  planted  May  -22  on  rich,  well- 
manuretl,  sandy  loam,  and  cultivated  in  the  best  manner,  it  yielded  at 
the  rate  of  sixty  bushels  of  shelled  com  per  acre,  ripening,  fit  tor  use,  in 
one  hundred  and  eight  days,  but  not  as  early  as  several  kinds  raised  at 
same  time;  yield  not  equal  to  Sanford  com  raised  on  the  same  field  \^ith 
the  same  cultivation.  Iowa:  Buchanan,  two  weeks  later  than  common 
com  J  giowth  of  stalks  good,  but  cobs  too  large  for  depth  of  kernel. 
Nebraska:  Otoe,  not  much  earlier  than  other  varieties. 

Southern  t^tates, — Virginia:  Frederick,  planted  April  20,  matured 
early  in  September.  Yields  better,  growth  much  quicker  than  those  of 
other  varieties.  Eockbridge,  matures  earher  than  common  corn,  but 
yield  about  the  same.  A  farmer  in  Henrico  County  planted  the  larger 
grains  in  rich  land.  It  was  thoroughly  ripe  by  the  20th  of  Augiist,  and 
dry  enough  to  grind.  He  regards  it  as  the  best  corn  he  has  seen  for 
general  f&m  purposes,  and,  after  an  experiment  of  selecting  the  larger 
grains  for  planting,  is  satisfied  that  the  com  might  become,  in  time,  of 
fine  size,  and  the  number  of  ears  be  greatly  increased.  Korth  Carolina : 
Wake,  that  planted  in  light  soU,  with  heavy  red  subsoil,  succeeded 
best,  coming  up  promptly,  and  growing  well  in  spite  of  tna  drought. 
Soatb  Carolina:  Barnwell,  early  maturity  secures  it  from  June  and 
July  drought;  ri|>ens  about  as  early  as  sugar-corn,  and  might  be  made 
valuable  for  field  culture.  On  the  other  hand,  another  correspondent 
says  it  signally  failed  on  account  of  frost  and  hail,  and  does  not  think  it 
is  suited  to  the  climate  as  an  eariy  field-corn.  From  Georgia,  Florida, 
Alabama,  and  Mississippi  favorable  accounts  have  been  recorded  con- 
ceniing  early  maturity  and  escape  from  the  usual  ill  effects  of  drought. 
Louisiana:  Madison,  planted  March  14  at  the  rate  of  one  gallon  per 
acre}  harvested  October  23  at  the  rate  of  eighty- four  bushels  per  acre, 
weighing  fifty-seven  ^lounds  per  bushel.  Texas:  Eipened  in  thirteen 
weeks;  all  the  ears,  large  and  small,  sound;  yield  at  rate  of  eighty-five 
bushels  per  acre. 

VtimiHYUVANJA.YBJ.i.ovr.'^Xortktcestei'n  States. — Illinois:  Saint  Clair, 
planted  April  22  on  rich  black  loam;  it  fully  matured  in  one  hundred 
^ays  at  the  rate  of  sixty  bushels  i>€r  acre,  and  before  chinch-bugs 
tould  do  it  any  harm.  Michigan:  Oakland,  Cooley  and  Yellow  planted 
«ame  day,  May  17;  latter  fit  to  cut  September  1  and  former  on  13th :  its 
fodder  inferior  to  the  P.  Yellow.  Grand  Blanc,  yield  one  hundred 
bushels  i>er  acre;  requires  a  longer  season  tban  the  common  varieties. 
Dane,  too  late;  stalks  large  and  ears  small.  Iowa:  Pottawattamie, 
not  as  good  as  common  corn.  Kansas:  Miami,  fifty-two  and  one-third 
bushels  per  acre :  quality  about  tbe  same  as  Yellow  Dent,  but  ripened 
three  weeks  earlier.  Riley,  planted  on  land  broken  a  year  before; 
yielded  fifty-five  bushels  per  acre.  Nebraska:  Cass,  third  crop  often 
breaking ;  rather  below  the  average  in  all  respects. 

SotUhern  jSi^ft'S.— Virginia:  Prince  G-eorge,  yield  equal  to  that  of 
common  varieties,  and  matures  earlier.    North  Carc^na:  Last  year  Mr. 
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R.  A.  Patterson,  of  Halifax  County,  wrote  that  this  com  was  three 
weeks  earlier  than  any  other,  but  that  a  whit^  variety  usually  planted 
had  a  smaller  cob,  with  deeper  grain,  and  shelled  much  more  per  ear 
of  the  same  length  than  the  yellow.  This  year  field-corn  does  not 
produce  as  well  the  first  year,  if  of  northern  origin,  as  in  subsequent 
seasons.  Bolivar,  "  I  have  every  reason  to  believe  that  this  variety  will 
prove  an  excellent  field-corn."  Louisiana:  Caddo,  planted,  March  1, 
on  sandy  loam  5  harvested  July  20.  Compared  with  other  varieties, 
yield  favorable;  quality  no  better;  growth  much  quicker,  and  in 
ordinary  years  would  escape  drought.  Carroll,  does  better  than  Cooley, 
ripening  three  weeks  earlier  than  any  other,  and  is  very  prolific. 
Texas:  Robertson,  a  month  earlier  than  the  common  com;  yield  about 
the  same.  Arkansas:  Reports  from  five  counties  show  that  it  is 
from  two  to  four  weeks  earlier  than  other  varieties;  grain  heavy,  and 
ears,  in  some  cases,  twelve  inches  in  length.  Tennessee :  CoflFee,  fully 
as  strong  in  growth  as  the  Missouri  Yellow ;  planted  side  by  side  and 
one  week  earli^;  stalks  six  to  seven  inches  high  and  one  inch  in 
diameter.  Giles,  planted  on  the  same  soil,  same  day,  with  the  common 
varieties ;  was  fit  for  roasting  when  they  were  tasseling.  Missouri :  Law- 
rence, valuable  for  both  early  and  late  sowing.  Planted  April  5,  was  in 
roasting-ear  July  20,  two  weeks  earlier  than  common  field-corn.  A  Twiggs 
County  oorrespondent  says:  "The  Pennsylvania  Yellow  com  receiveii 
from  the  Department  was  planted  in  March,. manured  with  cotton-seed. 
While  my  other  corn,  planted  a  week  earlier,  is  just  tasseling,  (July,) 
the  Yellow  is  f}iade.  I  planted  Adams'  Early  Sweet  com  and  three 
other  varieties.  Sugar,  Flint,  and  Cooley,  but  the  Yellow  is  much  superior 
to  any  of  the  others.^  Florida:  Madison,  matures  Earlier  than  other 
varieties,  being  hard  enough  for  mill-com  by  the  time  the  latter  are 
in  roasting-ear.  "  It  enables  farmers  to  have  corn,  food,  and  fodder  a 
month  to  six  weeks  earlier  than  if  common  field-corn  were  depended 
on.''  Leon,  ears  as  large  as  those  of  southern  com,  and  two  weeks 
earlier.  Alabama :  Bullock,  for  stock,  the  best  planted,  on  account  of 
early  maturity.  Jefferson,  planted  March  15,  was  in  roasting-ear  June 
28.  Tried  two  seasons  in  Geneva;  *4s  four  weeks  earlier  than  the  com- 
mon varieties ;  in  fact,  we  can  easily  make  two  good  crops  a  year.  White 
corn  does  well^  but  is  not  as  forward  as  this  variety;  the  stalks  do  not 
grow  as  tall  and  large  as  the  common  kinds,  but  the  ears  are  fine^  large, 
and  heavy."  Mississippi:  A  county  correspondent  states  that  m  this 
climate,  after  fair  trials  two  successive  seasons,  the  Yellow  proved  a 
failure;  that  the  quality  of  the  grain  seemed  to  deteriorate,  becoming 
shallow,  and  the  ear,  consequently,  light.  It  was  planted  on  rich 
alluvial  bottom,  and  also  on  good  highland  by  the  side  of  the  common 
white  corn ;  but  it  proved  far  inferior  to  the  white  except  that  it  matured 
about  three  weeks  earlier.  South  Carolina:  Bamwell,  planted  late  in 
March,  it  matured  by  July  15;  very  prolific  and  ears  well  filled  and 
of  good  size,  measuring  in  length  from  nine  to  thirteen  inches;  "the 
material  advantage  is,  that  it  is  about  a  month  earlier  than  other  com, 
maturing  before  the  hot,  dry  season,  and  thus  supplying  the  crib  at  a 
time  of  scarcity."  Lexington,  yield  about  equal  to  that  of  the  other 
varieties,  but  two  weeks  earlier.  Georgia:  Liberty,  planted  on  light 
land,  it  matured  earlier  than  common  varieties,  and  escaped  the 
severe  drought  of  June  and  July.  Walton,  produces  a  small  stalk,  but 
an  average  ear,  and  is  very  early  in  maturing.  It  will  admit  being 
crowded  in  the  drill,  and,  with  a  fair  season,  should  produce  a  much 
larger  yield  per  acre  than  varieties  of  larger  stalk. 
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OATS. 

The  Department  has,  since  its  organization,  introduced  from  Europe 
several  varieties  and  snbvarieties  of  oats,  which  have  become  well 
established  in  those  paits  of  the  country  where  the  cereals  most 
flourish.  Among  these  may  be  more  particularly  mentioned  the  New 
Brunswick  from  Scotland,  the  Bxcdsior  and  the  Somerset  from  En- 
gland, and  the  WTiite  Schonen  from  Germany.  Although  reports  con- 
cerning these  severally  are  still  received  in  considerable  number,  it  is 
not  considered  necessary  to  specially  note  them,  since,  taken  ail  together, 
they  are  about  the  same  in  general  tenor  as  those  heretofore  published 
in  the  annual  reports  of  the  Department.  During  the  year  current, 
White  Scohnen  oats  have  been  distributed :  also.  Fellow,  (or  Yellow,) 
Hopetown,  and  Potato  oats.  The  last-named  is  not  unknown  on  account 
of  former  distributions;  but  the  tests  made  had  not  been  fully  satisfac- 
tory as  to  the  character  of  the  variety  or  its  suitableness  for  more  gen- 
eral distribution.  The  Hopetown  and  Yellow  oats  were  introduced  for 
the  first  time  in  the  spring  of  the  present  year,  the  former  imported  from 
Canada  the  latter  from  Scotland.  The  accounts  received  from  them  are 
not,  therefore,  numerous,  but  such  as  are  considered  significant,  for  or 
against,  are  succinctly  given. 

Loudon  refers  (section  5127)  to  the  Potato  oat  as  belonging  to  the 
class  of  very  distinctly  marked  varieties.  He  describes  it  as  large, 
plump,  rather  thick-skinned,  and  white  in  grains,  double  and  treble, 
with  veiy  long  straw,  and  speaks  of  it  as  almost  the  only  oat  then  raised 
on  land  in  a  good  state  of  cultivation  in  the  north  of  England  and  south 
of  Scotland,  usually  commanding  a  higher  price  in  the  London  market 
than  any  other  variety.  It  was  discovered  growing  in  a  field  of  potatoes 
in  Cumberland  in  1788;  and  from  the  produce  of  the  single  stalk  which 
there  sprung  up  by  accident,  probably  from  the  manure,  was  produced 
the  stock  in  general  cultivation. 

Concerning  the  origin  of  Hopetown  oats  it  is  said  that  in  1824  a  stalk 
was  observed  in  a  field  of  Potato  oats  at  Mungd&wells,  county  of  Had- 
dington, Scotland,  which  was  unlike  others  surrounding  it.  The  grains 
were  gathered  and  sown  in  the  following  spring.  The  stalks  from  this 
plant&g  were  conspicuous  for  height,  and  the  oats  were  of  excellent 
quality.  They  were  subsequently  cultivated  with  success  in  Canada. 
On  rich  soils  the  product  is  superior.  The  Fellow  is  a  variety  well 
known  and  popular  in  Scotland,  where  it  is  distinguished  especially  for 
earliness  of  maturity. 

Fellow,  (Yellow.)— In  Berks,  Pennsylvania,  although  sown  very 
late,  gave  a  fair  yield,  and  proved  superior  in  straw  to  other  kinds. 
In  Marshall,  Indiana,  although  the  season  was  particularly  unfavor- 
able, the  Fellow  oat  grew  two  and  a  half  to  three  feet  high,  and  two  quarts 
sown  yielded  eighteen;  ripened  two  weeks  later  than  other  oats;  headed 
well,  about  one-fourth  stooling  out,  something  unknown  among  the  com- 
mon-varieties. In  Adams,  Ohio,  about  a  week  later  in  ripening 
than  other  oats;  straw  three  and  a  half  to  four  feet  in  height;  weight,  forty 
pounds  per  bushel.  Writing  from  Harrison  County,  West  Virginia,  a  cor- 
respondent says  they  seem  to  be  about  as  good  as  the  White  Schonen ;  the 
strawislargeandtall,andgrainheavy.  Maryland:  Somerset,  four  quarts 
were  sown  on  one-twelfth  of  an  acre;  ripened  several  days  before  the  rest  of 
the  oat-crop;  stood  up  well;  large  straw,  long  heads:  yield,  one  hundred 
and  forty -four  quarts,  weighing  thirty-six  pounds  per  Dushel.  "  Had  not  a 
drought  ofuncommonseverityprevailedforseveral  weeks  before  they  were 
cut,  I  think  thiy  would  have  made  more  and  heavier  grain."  Caroline, 
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mado  a  better  stand  than  the  common  and  filled  well.  In  Baltimore 
County,  where  the  general  oat-crop  was  reducedby  a  protracted  drought, 
the  Fellow  oats  are  reported  as  Jiaving  done  well. 

HoPETOWN. — In  Renville,  Miunesotay  the  yield  was  fifty  bushels  per 
acre;  grain  plump;  straw  stilf  and  stands  up  welL  Virginia:  Bland,  two 
quarts  were  sown,  March  20,  on  poor,  stony  soil,  and  received  no  extra  at- 
tention; in  height  averaged  fowT  and  a  half  fe^t;  straw  large,  stout^  and 
beautifully  headed;  cut  July  25;  yield,  two  bushels  and  one-half  gallon, 
or  thirty-threefoldj  weight,  forty  pounds  per  bushel.  North  Caro- 
lina: Orange,  four  quarts  sown  broadcast  in  April,  at  the  rate  of  one 
bushel  per  acre,  yielded  a  little  over  two  bushels,  weighing  thirty-six 
pounds  per  bushel.  Growth  vigorous,  straw  very  tall  and  stout,  heads 
long,  and  grain  short,  plump,  and  heavy.  In  Polk  County,  Georgia, 
the  yield  ^was  good  and  the  grain  fine  and  large.  In  Jefferson 
County,  Alabama,  sown  March  1,  on  poor,  red  land,  well  manured^  grew 
well;  ripened  middle  of  June;  height  four  feet;  crop  heavy  and  clear  of 
rust.  A  Los  Angeles  County  ^California)  correspondent  says:  "The 
Hopetown  oats  turn  out  a  ^  brilliant  success.'  From  two  quarts  there 
was  a  yield  of  one  hundred  and  fifteen  pounds  of  good,  plnmp  grain*  I 
do  not  like  the  variety  for  its  straw,  as  it  grows  too  rank  and  coarse; 
some  grew  as  high  as  six  feet,  with  stalks  one-half  inch  thick." 

Potato. — Indiana:  Succeeded  fairly  in  the  counties  of  Orange  and 
Harrison.  Wisconsin:  Professor  Daniells  says,  concerning  an  experi- 
ment on  the  University  farm : 

The  Potato  oats  have  nevor  don©  well  with  ua,  and  this  year  were  wholly  iiiiued  by 
the  dry  weather.  In  my  opiuioji  they  have  been  fairly  tested,  and  are  not  worthy  of 
further  cultivation. 

Mr.  E.  W.  Sherman,  of  Franklin  County,  Vermont,  says: 

I  sowed  one  quart  on  the  13th  of  May  on  about  three  square  rodfl^  on  which  com  had 
been  raised  the  year  before,  *mth  no  other  fertilizer  tluui  the  farm-manure  that  had 
been  put  on  in  that  year  to  put  the  land  in  good  condition  for  com.  They  were  reaped 
and  stooked  in  the  field  September  1,  havmg  been  on  the  ground ;  taken  in  September 
10  in  fine  condition,  thrashed,  and  yielded  about  thirty-six  quarts,  weighing  thirty- 
eight  pounds.  Oal  s  beautiful  and  bright,  the  finest  I  ever  saw.  My  faam  is  about  nine 
miles  south  of  the  Ciuiada  line,  at  an  elevation  of  about  900  feet  above  tide-water. 

Kansas :  Reports  from  three  connf iea  give  average  yields ;  grain  good 
bat  somewhat  later  in  maturing  than  the  coinmon  black  oat. 

tSfmtkem  States. — Virginia:  Wythe,  one  boshel  yielded  twenty-five; 
time  of  ripening  too  late,  ten  days  behind  White  Schonen.  Bang  William, 
Sown  side  by  side  with  Siberian,  (of  which  the  yield  was  very  large;) 
was  scarcely  worth  cuttting;  lodged  badly.  Goochland,  four  quarts 
seeded  on  fair  land,  similar  in  quality  to  that  on  'which  native  ^ring- 
oats  were  sown ;  crop  inferior  j  irregular  in  heading,  and  much  later  in 
maturing  than  the  native.  In  Eappahannock,  unpromising.  jSforth- 
umberland,  stalks  very  large ;  a  week  later  than  the  common  varieties. 
Korth  Carolina:  Madison^  did  not  succeed  on  good  tobacco-land, 
red  soil:  White  Schonen  considered  the  best  in  the  county,  (Gran- 
ville.) Late  but  of  good  quality.  Sooth  Cm^olina:  Grew  vigorously, 
matured  early,  but  lodged  without  exception.  Georgia:  Wilkes,  sown 
middle  of  March,  cut  July  1 ;  straw  not  very  Leavy,  but  no  rust ;  has 
cliAracteristics  of  rustproof  varieties.  Reports  from  four  other  counties 
give  fair  yields.  Alabama :  Blount,  Four  quarts  yielded  four  bushels. 
Mississippi:  Cbrke,  stalks  large  and  strong;  heads  of  good  length  and 
well  filled;  yield  about  twenty  bushels  to  the  acre;  sown  on  unmanured, 
flat  pine-wood  land.  Louisiana:  Stalks  grew  very  tall  and  yielded 
satisfactorily  in  favorable  season.    Texas :  Sown  in  April  they  escaped 
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grasshopper  ravages  and  returned  grain  of  excellent  quality.  Ten- 
nessee: Straw  larger  than  that  of  the  common  varieties.  Arkansas: 
Yield  not  as  heavy  as  that  of  the  common  kinds.  Missouri :  Far  supe- 
rior to  any  variety  yet  introduced  in  the  county. 

BUCKWHEAT. 

SiLVEB-HULLED.— This  IS  a. variety  of  Geiman  origin,  importetl  a 
number  of  years  ago,  and  tested  with  favorable  results  in  the  experi- 
mental gardens  of  the  Department  in  1805.  It  was,  however,  first 
distributed  to  any  extent  in  1871,  and  the  reports  coming  from  that  dis- 
tribution indicate  that  the  new  variety  is  superior  in  several  resi>ectsto 
those  now  generally  cultivated. 

Experiments  in  Illinois  show  good  yields  of  heavy,  plump  grains, 
maturing  much  earlier  than  comtnon  varieties.  Four  counties  in  Ohio 
give  also  fine  yields,  in  one  instance  doubling  the  old  varieties.  Quality 
of  flour,  superior.  In  Michigan  two  quarts  yielded  four  bushels.  A  fanner 
in  Xlllnoisdidnotraiseasmuch  onrichland  ason  poorer.  Not  all  those  who 
wish  to  raise  good  crops  of  buckwheat  remember  that  it  thrives  well  on 
the  commoner  soils,  drawing  a  large  i)ortion  of  nutriment  from  the  atmos- 
phere on  account  of  its  abundance  of  leaves.  Professor  Daniells,  of 
Wisconsin,  states  his  exx>eriment  as  follows : 

Eigkt  qnartA  of  seed,  weighing  13  pouinls,  were  sown  Jane  28,  nxM>u  72  square  rods 
of  ffToimd.  The  growth  was  very  slow  on  occoont  of  dry  weather.  Harrested  Sep- 
tember 30,  not  rally  ripe.  Weight  of  grain,  526^  ponndfi.  Yield  i>er  acre,  27J 
buhels.  One  hnshei  weighs  46^  iKHmds.  The  ^iekl  would  have  heen  larger  had  it 
heen  foUy  ripe.  It  was  necessary  to  harvest  the  grain  when  we  did  to  prerent  killing 
bj  frost.  The  qoality  of  the  flour,  or  the  amount  that  a  bushel  of  the  grain  yields,  has 
not  been  tested. 

The  drawbacks  cfonsidered,  the  rated  yield  was  a  very  good  ooe^  when 
it  is  remembered  that  the  estimated  average  y iekl  per  acre  for  the  entire 
State  in  1872  was  17.5  bushels^  and  the  average  in  the  United  States  18.1 
bnshels  per  acre. 

In  Iowa  seven  ponnds  yielded  thirty >iive  bushels  of  superior  grain — 
weight  c(msiderably  greater  than  common.  In  Nemaha^  Kansas, 
sown  July  6,  harvested  October  9,  yielded  twenty -four  boshels  per  acre, 
weighing  fifty-two  x>ounds  per  bushel — superior  in  all  respects  to  other 
varieties;  Bourbon,  stood  the  dry  weather  well;  yielded  better  and 
ripened  two  weeks  earlier  than  the  common  variety. 

AfiEurmer  of  Watauga  County^  Korth  Carolina,  says  that  this  variety 
comes  to  x>erfection  in  so  much  shorter  time  than  the  old  that  it  must 
prove  very  valuable  to  that  part  of  the  State  where  a  large  portion  of 
the  population  depends  on  buckwheat,  rye,  and  other  cereals  belonging 
to  the  high,  cold  latitudes.  In  Caswell  County,  notwithstanding  very 
late  sowing,  an  unpropitious  season,  and  attack  of  chinch-bugs,  four 
quarts  yielded  one  hundred.  A  South  Carolina  correspondent  is  satis- 
fied tjiat  in  that  climate  this  buckwheat  may  be  sown  advantageously  for 
pasturage,  and  that  an  ordinary  season  would  mature  the  grain  before 
frost.  In  Lumpkin,  Georgia,  when  sown  July  4,  it  feQ  and  was 
rotted  by  the  first  frost.  A  Mississippi  farmer  is  convinced  that  the 
grain  can  be  grown  in  that  State  if  planted  about  the  middle  of  Septem- 
ber, and  an  experimenter  in  Louisiana  is  of  the  opinion  that  it  ought  not 
to  be  sown  before  the  middle  or  last  of  August,  the  hot,  dry  seasons  of 
summer  endangering  its  growth.  In  Greene,  Tennessee,  sown  late 
in  July,  the  yield  was  twice  as  great  as  that  of  the  ordinary  kind. 

This  buckwheat  finds  a  good  home  on  the  Pacific  coast  as  shown  by 
reports  firom  CaMfomia  and  Oregon.    A  correspondent  writing  fiom  the 
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latter  State  in  August  says:  '^From  the  product  of  two  quarts  sown  in 
1872  I  have  now  two  acres  in  full  bloom,  as  fine  a  field  of  buckwheat  as 
I  ever  saw." 

GRASSES. 

A  journalist  of  the  Southern  States  truthfully  observes,  that  "there 
is  no  one  item  in  our  present  and  past  system  of  farm  economy  that 
requires  a  more  radical  change  than  that  of  grass-culture.  The  South 
is  covered  all  over  with  old  fields  and  brier  patches,  that  once  were  under 
successful  and  profitable  tillage,  but  which  now,  from  the  scarcity  and 
unreliability  of  labor,  the  proprietors  find  it  impossible  to  cultivate  in 
any  of  the  ordinary  farm-crops  of  the  South."  To  meet  this  want,  by 
introducing  into  various  parts  of  the  South  seeds  of  varieties  considered 
adaptive,  has  been  an  endeavor  of  the  Department.  Last  year  were 
distributed  the  Bromiis  Schraderiy  an  annual,  well  adapted  to  foddering, 
the  Italian  rye-grass,  {Lolium  perenne^  var.  Italicum^)  and  alfalfa,  (Medi- 
cago  mtiva;)  also,  to  a  limited  extent,  red  clover  and  blue-grass.  The 
distribution  was  continued  this  year,  and  included  other  varieties.  That 
alfalfa,  known  also  as  Lucerne  and  as  Chili  clover,  would  well  answer 
the  purposes  of  the  South,  admits  of  no  doubt.  Before  the  late  war 
effort  was  made  to  introduce  it,  and  in  many  cases  with  marked  success. 
The  writer  quoted  above  cordially  and  emphatically  indorses  all  that 
has  been  or  can  be  said  in  favor  of  this  grass  as  a  soiling  and  hay-pro- 
ducing plant  for  the  South.  More  attention  has  been  given  in  Califor- 
nia to  the  cultivation  of  alfalfa  than  anywhere  else  in  this  country,  and 
from  that  source,  therefore,  we  are  indebted  for  many  suggestions  as  to 
its  habits  and  the  best  methods  of  treating  it.  We  add  some  references 
to  Alfalfa,  drawn  from  current  sources,  making  them  as  brief  as  possible. 

Alabama. — ^Although  on  new,  clean  land  alfalfa  does  very  well  broad- 
cast, experience  demonstrates  that  under  all  circumstances  it  does  a 
great  deal  better  in  drills.  Until  two  years  old  it  is  rather  a  slow 
grower,  and  needs  the  assistance  of  occasional  cultivation  to  bring  it 
forward  successfully  in  its  contest  with  Crab-grass  and  dry  weather. 
In  broadcast  seeding  this  assistance  is,  of  course,  out  of  the  question.  In 
drills,  from  eighteen  inches  to  two  feet  apart,  it  is  easily  practicable.  When 
once  a  good  stand  is  secured  it  will,  in  most  instances,  take  care  of  itself, 
and  will  not  require  reseeding  for  several  years — ^perhaps  five  or  six. 
The  land  should  be  deep  and  rich  and  plentifully  supplied  with  lime. 

California, — ^The  roots  are  not  of  the  fibrous  and  woody  nature  of  the 
otlier  grasses.  Hogs  feed  upon  them  with  the  greatest  avidity,  and  often 
follow  them  down  to  the  depth  of  two  feet  or  more,  although  this  by  no 
means  destroys  their  vitality.  Its  peculiar  home  seems  to  be  in  a  warm, 
dry  climate,  where  the  ground  never  freezes,  and  fix)sts  rarely,  if  ever, 
occur.  It  does  best  in  a  well-drained  and  friable  alluvial  soil,  with  a 
penetrable  subsoil  of  an  argillaceous  nature.  In  this  climate  it  may  be 
mown  six  times,  or  oftener,  each  year,  and  be  depastured  during  the 
winter,  or  for  a  period  of  three  nmnths.  When  young  it  is  extremely 
delicate,  and  should  be  sown  in  connection  with  barley  or  wheat.  When 
this  is  removed  it  will  generally  be  found  to  have  attained  the  height  of 
two  inches,  and  thereafter  the  surface  requires  to  be  kept  moist  by  irri- 
gation, as  the  loots  have  little  penetration,  and  the  young  plants  would 
otherwise  soon  wither  on  exposure  to  the  sun.  The  second  year  it  is 
able  to  take  care  of  itself,  and  the  fourth  it  arrives  at  full  bearing.  The 
roots  then  ramify  so  widely  ahd  reach  to  such  a  depth  that  it  is  able  to 
bid  defiance  to  drought.  It  does  not  begin  to  fail  in  productiveness  in 
less  than  five  years.    When  this  occurs  it  may  often  be  restored  to  its 
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original  vitality  by  plowing  and  thoroughly  pulverizing  of  the  sur 
face ;  the  portion  of  the  roots  remaining  below  the  reach  of  the  plow 
will  put  forth  fresh  shoots  and  the  field  be  soon  again  carpeted  with 
verdure.  When  tbis  grass  is  generally  cultivated  in  the  warmer  cli- 
mates, the  northern  and  more  temperate  regions  of  this  continent  will 
lose  their  present  reputed  superiority  in  stock-raising.  They  have 
hitherto  retained  it  because  no  species  of  grass  known  would  retain  its 
vitality  during  the  long  hot  summers  of  the  serai-tropical  and  tropical 
climates.  Alfalfa  has  this  desirable  peculiarityj  joined  to  more  than 
twice  the  productiveness  of  any  northern  grass. 

The  freshet  of  last  winter  cut  away  the  bank  of  a  creek,  exix)sing  a 
section  of  an  alfalfa-field.  The  roots  of  the  planthad  penetrated  to  a  depth 
of  from  12  to  20  feet,  and  were  exposed  by  the  washing  away  of  the  bank 
from  the  surface  to  the  water-line.  The  diameter  of  the  root  at  the 
crown  on  the  surface  varies  from  an  eighth  to  half  an  inch.  They  taper 
gradually  to  the  lower  end,  from  which  a  cluster  Of  roots  or  feeders  put 
out.  In  the  section  exposed  the  roots  were  close  together,  but  entirely 
disconnected,  each  one  growing  straight  through  the  soil  to  the  water, 
and  producing  on  the  si^ace  a  luxuriant  branch  of  alfalfa,  which  keeps 
green  the  year  round.  A  farmer  near  San  Jos6  sowed  three  and  a  half 
acres  with  alfalfa  in  February,  and  in  September  it  was  producing  feed 
enough  to  sustain  six  milch-cows.  Up  to  that  time  it  had  been  cut 
twice.  He  thinks  that  ten  cows  may  be  supi)orted  when  the  grass  has 
become  fully  established.  A  gentleman  who  has  noted  the  ciStivation 
of  this  plant  in  California  for  twenty  years  has  in  no  instance  seen  it 
succeed  without  irrigation  except  upon  alluvial  soils,  such  as  are  found 
in  the  low  flats  along  the  margins  of  rivers.  The  conditions  of  successful 
cultivation  are  a  friable,  mellow,  moist  soil,  easily  penetrated  by  the 
long  tap-roots,  which  should  find  a  permanent  supply  of  water  at  a  depth 
of  not  more  than  six  to  eight,  and  not  less  than  three  feet ;  the  land 
should  be  thoroughly  plowed  and  the  surface-crust  well  pulverized,  and 
about  fifteen  pounds  of  clean  seed  sown  per  acre  and  brushed  in,  but 
not  covered  too  deep.    The  sowing  should  be  just  before  a  rain-fall. 

Nevada. — The  soil  and  climate  of  Nevada  seem  to  be  particularly 
adapted  to.  this  plant.  The  subsoil  is  well  drained,  and  every  acre  of 
sage-brush  land  that  can  be  irrigated  after  the  alfalfa  has  become  estab- 
li^ed,  say  two  or  three  years  old,  will  produce  from  two  to  four  times  as 
much  hay  as  the  best  bottom-lands.  The  sage-brush  land  is  rich  in 
mineral  plant-food,  in  consequence  of  there  not  being  rain  enough  to 
wash  it  out  of  the  soil  and  carry  it  away  to  the  sea.  A  soil  which  seems 
to  be  destitute  of  vegetable  matter  will,  when  sown  with  alfalfa,  in  a 
few  ye^s,  be  converted  into  a  rich,  black  loam,  filled  with  vegetable 
mold.  The  soil  on  land  which  is  sown  to  grain  is  sometimes  blown 
away  to  the  depth  to  which  it  is  plowed,  while  land  which  is  laid  down 
to  alfalfa  is  constantly  catching  and  retaining  it.  In  one  instance  a 
piece  of  land  which  was  once  rough  and  rocky  was  sown  with  alfalfii ; 
now  the  rough  places  are  smooth  and  the  rocks  are  covered  up  with  a 
fine,  black  loam. 

It  is  hoped  that  the  trials  of  this  valuable  plant  now  being  made,  and 
those  which  will  be  undertaken  during  the  season  of  1873-'74  in  the 
Southern  States,  will  aflbrd  particulars  both  of  interest  and  profit  for  the 
report  following  the  present  one. 

Guinea  grass. — ^The  Department  procured  from  Jamaica,  West 
Indies,  a  supply  of  seeds  of  this  grass  as  jeommenly  known,  and  dis- 
tributed it  in  the  fall  of  this  year.  Hon.  Thomas  Pearne,  United  States 
consul  at  Kingston,  through  whose  agency  Che  seed  was  purchased, 
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8ays  iu  regard  to  it,  that  of  tbc  two  kinds  of  grasses  growu  on  the 
island  almost  exclusively  (Bermuda  and  Guinea)  the  Guineii  is  cultivated 
the  more  extensively-  It  grows  tall  and  rank,  reaching  the  heiglit  ot" 
eight  or  ten  feet,  when  mature,  and  yields  a  coarse  seed,  very  much 
resembling  millet.  It  grows  anywhere  on  the  island,  up  to  the  top  of 
the  highest  mountains,  growing  rankest  where  the  rain-fall  is  moi>t 
abaudant.  In  Saint  Mary's  Parish,  which  has  more  rain  than  any  other, 
it  is  coarser  than  when  grown  in  other  parts.  It  grows  in  bunches,  like 
the  buffalo-grass  of  the  western  plains.  It  is  cultivated  by  ^^  sets,"  and 
from  the  seed.  A  few  bunches  set  out  in  a  field  will  soon  thickly  cover 
the  whole,  giowing  very  rapidly.  Horses,  cattle,  sheep,  goats,  and  hogs 
fatten  well  upon  it. 

In  the  report  of  the  Patent-Office  on  agriculture,  for  1840,  this  grass 
was  referred  to  by  a  farmer  of  Hempstead  County,  Arkansas,  as  follows : 

All  tho  varieties  of  meadow-grasses  that  are  so  macli  esteemed  in  a  more  northern 
latitude  have  nearly  failed  here  by  reason  of  thelong-continned  droughts  and  the  heat 
of  our  summers.  To  obtain  a  graas  suited  to  our  wants  has  long  been  a  desideratum, 
and  I  believe  from  au  experience  of  seven  years  that  ifc  has  at  last  been  discovered. 
This  is  the  Chiinea  grass.  It  is  a  native  of  Africa,  and  was  first  imported  into  the 
island  of  Jamaica  by  the  governor,  as  a  bird-seed.  It  was  there  propagated,  and  has 
become  a  very  important  article  of  provender  and  pasture  for  every  Kind  of  stock, 
considered  second  only  in  value  to  the  sugar-cane.  It  was  introduced  two  years  ago 
into  Louisiana,  where  it  is  highly  valued  for  soiling  and  for  hay.  On  rich,  d^  ^und 
it  grows  to  the  height  of  eight  feet,  and  may  be  cut  when  four  feet  high  four  tmies  in 
a  season,  yielding  two  tons  per  acre  at  each  cutting.  I  consider  it  equal  to  the  best 
cured  corn-blades  of  equal  weight.  It  is  best  iHropagated  by  the  roots,  which  resemble 
those  of  the  ca/atAiM— each  joint  sending*  up  a  tuft  of  blades.  The  roots  extend  deep 
and  wide,  occupying  aU  the  ground  as  deep  as  the  soil  is  loosened,  and  are  equal  to 
artichokes  as  food  for  hogs. 

Concerning  the  origin  of  the  grass,  Mr.  Fearne  gives  the  same  account. 
Iiorin  Blodgett,  in  the  Agricultural  Eeport  for  1853,  (article  Clima- 
tology,) says : 

Agriculturists  at  the  South  have  scarcely  been  successful  in  the  attention  hitherto 
given  to  the  valuable  grasses.  There  cultivation  is  less  a  necessity  of  plantation 
management  than  of  farm  occupation,  as  at  the  North,  and  it  only  becomes  imi>era- 
tively  such  when  the  preservation  of  the  soU  from  washing  and  exhaustion  becomes 
necessary.  Such  is,  at  present,  the  state  of  much  of  the  cultivated  area  at  the  South, 
and  it  is  of  tho  first  imjiortauce  to  know  whether  the  x)ermanent  grass  covering  of  the 
soil  may  be  attained  by  any  possible  means. 

The  normal  range  of  the  grasses,  strictly  speakinc,  is  not  so  far  south.  Their  native 
climates  are  north  of  the  native  grain  districts,  and  in  cooler  and  more  humid  atmos- 
pheres, while  the  southern  part  of  tlie  United  States  has  a  tropical  summer,  and  lies 
on  the  opposite  side  of  the  climatological  limit.  We  cannot  anticipate  success  iu 
grasses  taKen  from  the  colder  extreme  in  this  opposite  iM>sition,  and  probably  very 
uttle  for  those  adapted  to  dry  cHmates,  whether  waim  or  cold.  The  souice  should  bo 
tropical ;  and  such  has,  indeed,  been  the  origin  of  many  species  introduced  and  cul- 
tivated to  some  extent  at  the  South.  The  Guinea  grass  (Holcus  pohjf^amum)  is  of  tliis 
sort)  and  the  Bermuda  grass,  {DigUans  dactylon.) 

Fhnt,  in  his  work  on  grasses^  adopts  these  and  other  paragraphs  of 
the  same  import,  only  substituting  other  botanical  names,  designating 
Guinea  grass  as  Sorghum  mlgarey  and  Bermuda  as  Cynodon  dactylon. 

In  Chambers^  Encyclopedia  this  grass,  as  Panicum  tnaximum^  and  of 
the  same  genus  with  millet,  is  described  as  a  native  of  tho  west  ot 
Africa,  but  now  naturalized  and  extensively  cultivated  in  the  West 
Indies  and  Southern  States  of  Amerioa.  "  It  does  not  perish  even  in  the 
winters  of  Britain,  but  is  not  luxuriant  and  productive,  as  in  warmer 
climates.  Its  height,  in  favorable  moist  situations,  is  from  five  to  ten 
feet;  in  dry  grounds,  it  is  smaller;  it  has  a  much-branched  and  spread- 
ing panicle,  long  flat  leaves,  and  a  somewhat  creeping  root.  In  countries 
favorable  to  its  growth,  it  is  very  valuable  as  food  for  cattle.    Other 
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species  of  the  same  genus  are  auiong  the  most  useful  pasture  aud  fbrago 
grasses  of  tx^opical  countries.'' 

A  coiTespondent  of  the  Sautberu  (Georgia)  Cultivator,  >ivriting  from 
Alabama,  August,  1873,  relates  that  he  had  just  visited  a  plantation  on 
which  the  Guinea  ^rass  (known  there  as  the  Johnson)  had  been  grow- 
ing for  twenty-five  years.  It  had  been  looked  upon  as  a  curse  upon  the 
plantation,  and  one  that  could  not  be  got  rid  of.  A  trial  of  it  was  made 
by  livery  men  of  a  neighboring  town  in  their  stables.  After  feed- 
ing it  a  month  these  gentlemen  were  satisfied  as  to  its  superiority  for 
their  i)urposes  over  any  hay  they  had  yet  been  able  to  get.  '^Onc  stable 
alone  agreed  to  take  all  brought  in,  if  it  were  five  hundred  bales, 
asserting  that  it  was  not  only  the  very  best  hay,  but  acted  finely  upon 
the  bowels,  keeping  them  in  a  much  healthier  condition  than  the  ordi- 
nary hay :  it  sold  readily  at  $30  per  ton."  As  to  its  characteristics, 
he  says  that  the  grass  comes  up  in  the  8i)ring  both  from  seed  and  root, 
aud  by  the  middle  of  April  there  is  a  fine  pasture,  which  cattle  and 
horses*  feed  upon  with  greediness.  On  good  slough-lands  by  the  middle 
of  May  generally  a  ton  per  acre  can  be  got,  and  one  ton  a  month  up  to 
the  time  of  fros^^averaging  from  five  to  six  tons  during  a  season.  In 
the  case  of  the  plantation  referred  to,  the  planter,  with  the  assistance 
of  two  hands,  made  $200  during  the  interim  from  fodder-puUing  till 
cotton-picking  season.  "Though  the  grass  ^dies  down^  in  the  winter, 
cattle  and  sheep  do  finely  on  it ;  far  down  under  the  d6brk  of  summer 
g7X>wth  it  remains  tender  and  sweet  all  winter,  and  you  often  find  a  cow 
buried  to  the  shoulders  hunting  rt." 

The  editor  of  the  Cultivator,  referring  .to  this,  calls  the  grass  Sorghum 
halapensej  and  says  that  his  own  experience  confirms  the  observations  of 
the  correspondent.    Quoting  the  paragraph : 

It  iB  certainly  a  pest  in  the  same  sense  as  Bcrmncla  gras^,  possessing,  like  thB 
latter,  nnder^onnd  stems  by  which  it  Is  rapidly  scattered  if  the  land  is  plowed* 
and  from  which  stems  fq)ring  np  ahovegronnd  very  rapidly  when  the  previous  growth 
is  cut  down.  It  comes  up  very  early  in  the  season,  and  if  cut  down  continues  to  shoot 
up  through  the  summer  with  groat  rapidity.  A  few  years  ago  we  thought  it  valueless 
for  stock-feed,  our  horses  seeming  net  to  relish  it,  but  we  have  since  discovered  that  if 
cut  hffore  the  $iem8  are  fuHly  formed^  or  rather  just  as  the  latter  begin  to  shoot  up, 
stock  relish  it  very  much,  and,  judging  from  the  condition  of  these  fed  upon  it,  the 
grass  must  be  quite  as  nutritious  as  other  grasses.  For  summer  soiling  we  can  there- 
fore recommend  it — for  grazing  purposes  we  have  no  experience. 

As  reported  to  the  Department  daring  the  present  year,  Guinea  grass 
is  the  only  grazing  or  hay  grass  used  in  Bibb  County,  Alabama,  where, 
with  four  cuttings,  it  yields  four  tons  per  acre,  and  is  very  much  rel- 
ished by  horses  and  cattle. 

In  several  of  the  more  recent  numbers  of  the  monthly  reports  of  this 
Department  statements  of  correspondents  and  others  concerning  this 
grass  were  published.  To  some  of  these  it  may  not  be  inappropriate 
again  to  refer  in  thij»  article. 

Mr.  O.  Coddrington,  of  Florida,  formerly  of  Jamaica,  says : 

Oncoming  to  Florida,  I  perceived  at  once  that  the  groat  want  of  the  State  was  a 
good  grass  to  suit  the  climate.  I  wrote  to  Jamaica  for  some  seeds  of  the  hardiest  va- 
riety, caUed  there  the  "  Saint  Mary's  grass."  This  I  planted,  in  the  spring  of  1672, 
and  got  about  twelve  plants  tq  grow.  As  fast  as  the  roots  got  sufficiently  large,  I  tools 
them  up,  separated  them,  and  replanted,  some  roots  g[iving  me  twenty-five  to  thirty 
plants ;  but  I  found  that  the  plantin«j  should  be  done  immediately  after  a  heavy  rain, 
Avhen  the  earth  is  quite  wet.  I  continue<l  this  operation  until  September,  when  I  al- 
lowed the  plants  to  go  to  seed.  Part  of  the  seed  I  gathered,  and  loft  some  to  drop. 
The  plant  stood  several  severe  frosts  before  the  grass  was  killed.  I  then  cut  it  oft' and 
found  stock  even  then  ato  it  with  avidity.  This  spring  the  old  roots  sprouted  again, 
and  aU  around  them  innumoral?le  young  plants  came  up  from  the  seed  that  had  neeu 
sown  the  lust  autninu,    I  contiauw  the  eaioe  system  the  summer  following  (1873)  that 
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I  did  with  my  plants  in  1872,  with  perfect  success.  Others  who  procured  plants  from 
me,  and  have  followed  directions,  have  also  sncceeded,  and  it  now  only  requires  enter- 
prise to  make  this  State  the  grazing  State  of  the  Union,  for  the  success  of  the  grass  I 
consider  estahlished  beyond  a  doubt.  The  land  I  used  was  the  i)oore8t,  worn-out  pino 
land — too  poor  even  to  grow  8weet-i>otatoes.  I  had  the  grass  8  feet  high  in  some 
places,  and  I  cut  some  of  it  three  times  during  the  summer. 

Mr.  Adams,  of  Jacksonville,  Fla.,  says : 

It  does  not  "plant"  or  spread  from  the  root  during  the  first  season  as  much  as  I  ex- 
pected, showing  that  probably  the  best  way  to  start  a  field  is  by  broadcast  «r  drill 
sowing.  But  as  to  its  adaptal>ility  to  the  climate  and  soil  of  the  South,  and  of  Florida 
especially,  (where  the  greatest  agricultural  need  is  confessedly  a  grass  that  will  bear 
sun  and  drought,)  I  have  not  a  shadow  of  doubt.  In  two-thirds  of  the  northern  and 
southern  extent  of  the  State  cattle  are  raised  without  any  feed  or  care  except  grazing 
at  large ;  yet  there  is  an  annual  ratio  of  increase  of  more  than  30  per  cent.,  so  that 
with  an  available  grass  to  supplement  the  natural  or  wild  grasses,  Florida  is  bound  to 
be  an  important  cattle  and  stock  raising  State. 

This  grass  is  cultivated  with  veiy  satisfactory  results  in  Alabama* 
A  Greensboro'  correspondent  says  it  should  never  be  allowed  to  go  to 
seed  before  cutting,  as  it  is  then  too  hard  and  woody  for  good  hay,  but 
ought  to  be  cut  when  from  two  to  three  feet  high.  It  then  makes  a  pal- 
atable, nutritious  hay,  of  which  all  kinds  of  stock  are  very  fond. 

In  his  report  of  experiments  on  the  Madras  (India)  experimental  farm, 
1873,  the  superintendent^  Mr.  Robertson,  gives  the  following  as  the 
methods  pursued  by  him  in  the  cultivation  of  Guinea  grass : 

Plow,  scarify,  and  weed  the  land  thoroughly :  harrow,  roll,  and  pulverize  to  a  fine 
tilth ;  then  ridge  with  tho  plow,  making  the  ridges  at  distances  of  about  2  feet.  Ma- 
nure is  then  spread  in  the  open  furrow  oetween  the  ridges.  The  plow  is  then  passed 
alo]ig  the  line  of  the  ridges,  splitting  them  in  the  center,  and  throwing  the  soli  over 
the  manure  on  either  side.  The  chain-harrow  or  the  roUer  is  then  passed  along  over 
the  surface  of  the  ridges  to  consolidate  them,  and  the  plants  (obtamed  by  dividing 
into  several  parts  old  tussocks  from  another  field)  are  planted  on  the  ridge  on  the  first 
showery  day  afterward,  care  being  taken  that  they  are  planted  uniformly  at  a  distance 
of  2  feet  apart  in  eaeh  direction ;  thus  admitting  of  the  plow  being  used  between  the 
Unes  of  plant€  and  across  these  lines  at  right  angles.  The  after-cmtivation  is  simple ; 
little  weeding  is  required  if  the  crop  was  weU  manured  at  planting,  but  it  is  advisable 
to  pass  the  plow  or  cultivator  occasionally  through  and  across  the  crop,  as  the  ab- 
sorptive powers  of  the  soil  can  in  this  way  be  kept  up.  This  plowing  or  cultivating 
should  be  repeated  at  any  rate  once  after  the  removing  of  each  cutting.  A  dressing 
of  fold-yard  manure  should  be  apj^ed  between  the  plants  and  plowed  in  at  least 
once  a  year.  Before  the  end  of  the  second  year  the  planto,  from  frequent  cutting,  will 
have  formed  large  tussocks.  These  must  be  reduced  by  sin^lv  chopping  with  a  hoe 
or  spade.  We  find  it  best  to  make  two  cuts  across  the  tussocks  at  right  angles  to 
each  other,  thus  dividing  it  into  four  parf«.  Of  these,  three  are  removed,  and  form 
excellent  bedding  for  the  cattle-staUs,  the  fourth  lemaining  to  perpetuate  the  crop. 
In  this  way  there  is  no  necessit;^  to  remove  the  plants  to  other  ground,  but  care  must 
be  exercised  to  see  that  the  soil  Ib  properly  manured,  as  a  crop  which  yields  such  large 
returns  must  necessarily  make  large  d!emands  on  tiie  soil. 

As  to  its  uses  the  report  says : 

The  fodder  can  be  used  for  all  kinds  of  stock ;  at  first  ifseems  to  disturb  the  diges- 
tive organs  of  some  animals,  but  this  is  only  temporary.  I  have  fed  cattle  and  sheep 
on  it  exclusively  for  monihSf  not  only  without  any  ill  effects,  but  with  tho  most  eiSitisfac- 
tory  results.  I  have  found  our  Guinea-grass  field  a  capital  place  in  which  to  graze  our 
working  cattle  during  the  hot  season,  and  for  the  ewes  with  young  lambs  I  oonld 
scarcely  desire  a  better  pasture.  It  produces  such  an  abundant  ^ow  of  milk  in  the 
ewes,  without,  what  is  common  in  such  cases,  disturbing  the  health  of  eitlior  mother 
or  lamb. 
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DAIEYINa  IN  NEW  YOEK. 

iTbe  census  cf  1870  reported  the  number  of  cheese  factories  in  the 
TTnited  States  at  1,313,  of  which  818,  or  nearly  two-thirds,  were  in  the 
State  \)f  New  Yotk.  The  factory  and  farm  cheese  product  of  the  State 
was  in  similar  proportion  to  the  entire  make  of  the  country,  while  its 
proportion  of  the  entire  butter-product  was  more  than  one-ftfth.  These 
compared  statistics  will  serve  to  illustrate  the  controlling  position  held 
by  New  York  in  respect  to  the  general  dairy  interest. 

At  the  jneeting  of  the  New  York  State  Dairymen's  Association,  in 
December,  1873,  tiie  president  of  the  association,  Mr.  X.  A.  TWllard, 
said  that  the  year  had  not  been  a  very  prosperous  one  for  dairymen. 
Prices  had  not  been  sufficiently  lay ge  to  feave  much  margin,  even  had 
the  .season  been  an  ordinarily  good  one.  Furthermore,  drought  in  May 
and  June,  short  feed,  and  the  early  approach  of  cold  weather  in  autumn 
had  resulted  inU  large  reduction  of  tiie  average  yield  of  milk.  As  to 
prospective  prices,  there  was  not  much  probability  of  their  advancing 
beyond  the  governing  prices  of  1873.  Still  dairy  goods  have  this 
advantage,  thkt  their  market- value  is  less  fluctuatiog  than  that  of  other 
agrijDuItm^  staples;  in  spite  of  the  discouragements  of  the  year,  dairy- 
ing, speaking  in  general  terms,  appears  to  be  quite  as  remunerative  a^ 
otiier  branches  of  apiculture.  Mr.  Willard  expressed  tiie  opini(m  that 
the  business  is  not  likely  to  be  overdone  for  some  years  to  come.  •  Not- 
withstanding dairying  is  being  extended  into  new  districts,  consumers 
are  increasing  in  equal  degree.  An  annual  immigration  of  half  a 
miilion  adds  very  sensibly  to  the  home  demand,  at  the  same  time  that 
England  is  enlarging  her  calls.  The  New  York  cheese  of  1873  was  the 
finest  and  best  flavored  ever  turned  out  by  the  factories  of  the  State, 
and  this  fact  gives  encouraging  evidenee  of  improvement  in  iwoduction. 

Official  statements  show  a  great,  increase  in  our  cheese  exports,  which 
are  exhibited  at  91,358.077  pounds  for  the  year  ending  December  31, 
1873,  against  65,459,462  pounds  for  the  year  1872. 

•  NEED  OP  SCIENTIFIC  .INVESTIGATION. 

In  an  address  before  the  New  York  Association,  Mr.  J.  Stanton  Gould 
urged  the  importance  of  a  thorough  investigation  iirto  the  changes  of 
structure  which  take  place  during  the  processes  of  cheese-making,  sug- 
gested the  raising  of  a  fund  for  a  commission  of  scientists  to  prosecute  re- 
search on  the  subject,  and  also  recommended  the  theme  to  the  attention  of 
professors  and  students  of  agricultural  colleges.  Dairymen  are  very 
imperfectly  informed  as  to  the  chemical  nature  of  these  changes,  and 
consequently  are  unable  sufficiently  to  control  them,  under  the  various 
influences  to  which  that  sensitive  substance,  milk,  is  exposed.  Every 
step  in  the  formation  of  cheese  and  butter  should  be  thoroughly  under- 
stood and  guarded  by  exact  tests,  and  when  sueh  ^knowledge  is  put  in 
the  possession  of  manufacturers  they  will  be  able  to  secure  a  great 
advance  in  the  quali^,,  and  tilierefore  in  the  price,  o£  their  goods. 

In  the  mean  time  it  is  tP  be  regretted  that^-many  dairymen  acknowl- 
ed^g  mf^qigy.^Qi^  A^ed  of  .j^i^ect  Sleanlimsss  in  handling  milk,  and 
16  a 
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the  necessity  of  preserving  it  from  exposure  to  impure  odors,  are  yet 
careless  in  practice,  seeming  as  it  were  to  expect  some  special  interposition 
of  Providence  to  prevent  the  character  of  thehr  goods  from  being  lowered 
in  consequence  of  violation  of  natural  law. 

THE  APPLICATION  OF  HEAT  IN  CHEESE->rAKTNG. 

Mr.  L.  B.  Arnold  said  that  the  cheese  of  different  districts  varies  in 
quality  according  to  circumstances  of  feed,  water,  and  practice  of  mak- 
ing, and  one  cause  of  variation  in  quality  is  the  fact  that  manufacturers 
often  consult  their  own  fancy  rather  than  the  taste  of  the  general  public. 
It  is  desirable  that  dairy  associations  should  collect  samples  and  fix  upon 
general  standards  of  quality  in  order  that  a  more  uniform  article  should 
be  placed  upon  the  market. 

In  the  different  modifications  of  practice  the  management  of  heat  is 
an  essential  element.  Its  general  effect  is  to  hasten  fermentation.  In 
making  fine  cheese  it  is  important  that  the  application  of  heat  should 
be  equalized  throughout  the  whole  mass ;  but  at  present  we  lack  a  system 
by  which  there  can  be  secured  a  perfectly  even  diffusion  of  heat  through- 
out all  the  curd.  Two  defeets  are  often  found  in  cheese  manufacture, 
tending  to  an  uneven  diffusion  of  heat,  namely,  not  cutting  the  curd  in 
equal  pieces,  and  not  cutting  sufficiently  fine.  The  necessity  of  good 
curd  is  not  sufficiently  appreciates!  by  the  dairy  community.  Mr.  Arnold 
added  that  Lewis  County  factories  sold  cheese  at  1  cent  to  1^  cent  less 
than  Herkimer  and  Oneida  factories,  and  this  inferiority  of  price  was 
the  result  of  want  of  care  in  the  application  of  heat.  The  difference 
could  not  be  charged  to  grasses  or  climate.  In  Herkimer  County  makers 
cut  finer  and  are  more  particular  to  keep  an  even  temperature  through- 
out the  whole  mass.  But  in  Lewis  County,  in  examining  the  eurd  the 
outer  part  was  found  too  hard,  while  underneath  the  substance  was  soft^ 
curd  in  this  state  cannot  be  worked  into  fine  cheese.  In  the  curing-room 
were  observed  evidences  of  fermentation,  the  consequence  of  improper 
curd.  He  himself  sets  at  90o,  maintaining  the  temperature  as  near  that 
point  as  possible,  by  covering.  K  the  milk  is  set  at  80©  more  rennet 
must  be  used  to  hasten  the  cheese  through  its  fermentation.  The  great 
defect  of  the  day  is  in  keeping  quality.  Quite  commonly  a  large  amount 
of  rennet  is  used,  not  always  pure,  and  consequently  the  cheese  htis  a 
rank  smell.  Uniform  temperatures  should  be  maintained  in  making  and 
curing;  if  cheese  suffers  a  chill  in  three  days  from  the  press  it  acquires 
a  bitterness  that  cannot  be  remedied.  With  regard  to  wastage  from 
fine  cutting  of  curd,  Mr.  Arnold  thinks  that  methods  are  attainable  by 
which,  substantially  preventing  loss  of  heat  from  any  part  of  the  vat, 
the  curd  may  be  ripened  for  the  press  without  cutting  at  all,  securing 
advantage  in  economy  of  labor,  and  in  weight  and  richness.  He  has 
seen  cheese  of  good  quality  made  iu'this  manner. 

FLOATIN0  CUEDS. 

In  the  course  of  discussion  Mr.  W.  S.  Blaisdell,  of  Cherry  Creek,  in- 
quired if  really  fine  cheese  could  be  made  from  floating  curds,  adding 
that  some  makers  claimed  to  manage  them  easily  antl  to  find  them  not 
detrimental  to  quality  of  cheese.  Mr.  Arnold  replied  that  his  views  on 
floating  curcLs  had  changed.  He  had  once  supposed  them  the  result  of 
a  putrefactive  process,  but  applied  tests  had  shown  a  decided  acid 
reaction.  Examination  shows  an  animal  odor  constantly  fonniug  and 
escaping  that  is  indicative,  not  of  putrefaction,  properly  speaking,  but 
of  a  change  of  condition  in  the  albuminoids  for  which  no  sufficient  name 
as  yet  exists.  Ti  inted  milk  seems  to  be  susceptible  of  better  control 
by  skillful  cheescNmakers  than  we  had  once  supposed.     #    OOQIP 
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COMPETITION  INCITING  TO  BEPEOVEMENT.  • 

The  suggestions  towai-d  an  unproved  practice  oflfered  at  the  meetiag  of 
the  Kew  York  AsRociation  are  emorced  by  the  present  aspects  of  the  dairy 
trade.  Ifotwithstanding  the  introduction  of  the  cheese-factory  system 
into  England,  our  export  business  has  little  to  fear  from  dairy  operations 
there,  taking  into  view  the  comparatively  high  cost  of  milk  and  other 
agricultural  limitations  existing  in  that  country.  But  we  have  a  neigh- 
bor who  is  entering  into  rivalry  with  us  in  the  British  market,  namdy, 
Canada,  which  within  a  few  years  has  followed  our  lead  in  the. factory 
system.  Her  exports  of  cheese  to  Great  Britain,  which  in  the  year 
ending  June  30, 1865,  amounted  to  about  740,000  pounds,  reached  in  the 
year  ending  June  30,  1873,  the  amount  of  16,424,025  pounds,  (for  the 
Dominion  of  Canada,  chiefly  from  the  province  of  Quebec,)  or  nearly 
one-fourth  the  amount  of  our  cheese  export  for  that  year.  Her  product 
is  improving  in  character,  and  the  cost  of  producing  is  less  than  with 
us.  Skill  in  handling  and  superiority  of  quality  are  required  ^on  our 
part  to  ofl&et  her  partial  advantage. 

DEVELOPMENT  OF  THE  HOME  MARKET. 

Leading  dairymen  hold  forth  another  inducement  for  securing  all 
attainable  means  for  improvement  of  cheese  manufacture,  the  hope  ot 
developing  that  immense  home-field  i^  which  demand  is  now  relatively 
inactive.  To  this  end  the  first  rec^uisite  which  suggests  itself  is  a  marked 
improvement  in  quality  and  uniformity  of  make.  Yet,  under  current 
conditions,  there  are  difficulties  in  the  way  of  a  rapid  enlargement  of  the 
home  demand.  The  Euglish  and  American  fields  of  consumption  call 
for  different  qualities  of  cheese,  the  former  asking  for  a  cheese  of  firmer 
texture  and  more  matured  quality  than  the  latter.  In  this  country  no 
one  region  at  present  absorbs  any  considerable  quantity;  therefore 
manufacturers  generally  find  it  more  convenient  to  work  for  the  large 
foreign  market  than  to  make  special  effort  to  supply  the  retail  trade  at 
home  with  a  good  article  suited  to  local  tastes.  It  is  believed  that 
these  conditions  of  the  trade  have  greatly  impeded  the  growth  of 
cheese  consumptiou  in  this  countrJ^  Experts  declare  that  our  best 
cheese  is  sent  abroad  to  strengthen  American  reputation  in  the  foreign 
market,  and  that  the  retail  business  here  has  been  largely  stocked  with 
inferior  articles ;  indeed,  that  a  great  proportion  of  the  cheese  retailed 
in  this  country  has  been  little  better  than  imperfectly  dried  curd,  inju- 
rious to  digestion,  and  therefore  favoriug  the  notion  that  cheese  generally 
is  an  unhealthful  artiisle  of  food. 

DAIBYIKG  IN  THE  NORTHWEST. 

At  the  meeting  of  the  Northwestern  Dairymen's  Association,  at 
Whitewater,  Wisconsin,  in  January,  1873,  Mr.  W.  D.  Hoard  said  that 
in  1865  there  were  but  30  dairy  factories  in  Wisconsin,  and  in  October, 
1872,'  the  number  had  reached  150  5  there  had  been  a  similar  increase  in 
Illinois,  and  a  smaller  one  in  Michigan,  Iowa,  and  Minnesota.  Wisconsin 
alone  in  1872  produced  between  six  and  seven  million  pounds  of  cheese. 
Until  that  year  but  little  cheese  was  sent  from  those  States  to  foreign 
markets;  the  product  went  chiefly  to  southern  and  western  retail 
markets.  Production  is  now  largely  in  excess  of  local  damands ;  besides, 
the  latter  commonly  call  for  a  soft,  buttery  cheese,  an  article  which 
will  not  keep  well.  Such  markets  cannot  be  crowded.  Furthermore, 
local  freights  being  high,  a  large  expense  is  incurred  in  distributing  the 
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cheese.  In  manufacturing  the  ISTorthwest  has  this  advantage,  namely, 
thait  the  cost  can  be  reduced  to  a  lower  figure  than  the  exxKjnscs  of  east- 
ern makers.  In  fitting  up  a  dairy-£ann  yi  Wisconsin  not  more  than  one- 
half  the  capital  is  reauired  thj^t  is  ^ecessary  at  the  East,  and  the  ex- 
penses of  feeding  and  labor  are  smaller,  while  freights  to  Europe  are  but 
uttle  larger  than  the  iNew^  York  figures.  The  Grand  Trunk  lUiilway,  in 
187?,  offered  to  carry  cheese  from  Milwaukee  to  Liverpool  fi>r  95  cents, 
^old.  The  shipments  to  Engl^md  had  had  a  good  effect  in  stimulating 
the  offers  of  Ohicago  dealers. 

Mr.  Hoard  usged  the  establishment  of  additiDual  dairy  markets  at 
convenient  points  in  dairy  districts,  and  x>ointed  out  the  advantages  of 
selling  at  such  centers  of  general  gathering  rather  than  at  individual 
factories,  showing  that  tiie  markets  already  existing  of  this  desc^ption 
had  senidbly  improved  sales  of  western  chiBese. 

Dr.  Stone,  a  well-known  dealer  of  Elgin,  111.,  did  not  agree  with  Mr. 
Hoard  in  entertaining  a  controlling  preference  for  a  foreign  market. 
England  cannot  take  all  our  cheese,  and  while  the  losses  on  inferior 
dairy-products  in  the  West  amount  to  many  millions  of  dollars  yearly, 
the  western  market  is  never  overstocked  with  choice  qualities.  The 
home  markets  are  really  the  best,  and  should  be  mainly  relied  on ,  although 
it  is  well  enough  to  have  some  other  outlet.  The  home  demand  should 
be  sedulously  stimulated  by  offering  good  qualities,  and  adapting  styles 
of  cheese  to  current  tastes.  Public  sentiment  must  be  brought  to  bear 
on  unfair  discrimination  in  local  freights,  but,  as  far  as  possible,  freight 
expenses  should  be  reduced  by  securing  markets  m  the  vicinity  of  pro* 
duction  through  ipducements  to  neighboring  merchants.  Qbtaining  ^ 
good  field  at  home,  American  makers  will  not  be  dependent  on  tiie  Eng- 
lish market  and  will  be  secured  against  any  contingencies  which  may 
close  the  latter.  He  added  that,  in  order  to  prevention  of  irregularity  of 
market,  manufacturers  should  unite  in  sustaining  their  local  boards. 

The  cheese  product  of  Wisconsin  for  1873  is  placed  by  officers  of  the 
Dairymen's  Association  of  that  State  at  over  10,000,000  pounds.  The 
rapid  growth  of  cheese  manuflEbcture  in  Wisconsin  is  illustrated  by  com- 
paring this  statement  with  the  census  statistics  of  1870,  showing  a  total 
cheese  product  of  3,288,581  pounds,  including  1,591,793  pounds  fl^m  54 
factories. 

The  report  of  the  Northwestern  Dairymen's  Association  for  1873  fur- 
nishes thefoUowingparticulars  concerning  the  dairy  interest  in  McHenry 
County,  Illinois,  having  a  population  of  30,000 :  Not  quite  seven  years 
ago  its  first  cheese-factory  was  erected,  and  now  the  county  contains  30 
cheese  and  bn;tter  factories.  During  1873  there  were  worked  up,  in 
round  numbers,  17,000,000  pounds  of  milk,  from  which  were  produced 
1,600,000  pounds  or  cheese  and  100,000  pounds  of  butter.  There  have 
also  been  shipped  1,000,000  pounds  of  milk  to  Chicago. 

CHAEACTEEISTICS  OF  RIPE  CHEESE. 

Mr.  Arnold  gives  the  following  characteristics  of  properly  ripened 
cheese :  Well  ripened  cheese  has  no  elasticity  when  pressed  with  the 
finger  j  it  feels  as  if  breaking  under  the  pressure,  and  the  dent  remaihs ; 
it  has  a  salvy,  oily  appearance  when  mashed  between  the  thumb  and 
finger,  and  melts  on  the  tongue  like  a  ripe  pear ;  the  cut  surface  remains 
soft  and  oily  for  a  long  time,  not  readily  drying  up.  Unripe  cheese,  on 
the  contrary,  is  elastic  when  pressed;  hard  or  tongh  when  mashed 
between  thumb  and  finger ;  soon  dries  and  cracks  when  exposed  to  the 
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air;  when  tested  by  the  tongue  is  I'ouud  deficient  infa4;,  and  does  not 
dissolve  readily.  Cheese  that  dries  quickly  on  being  cut  has  not  yielded 
up  its  curdy  nature  to  the  cheesy  fermentation,  and  is  therefore  un- 
favorable to  digestion. 

PAUTLY  SKIMMED  MILK  FOR  CHEESE. 

The  question  of  partly  skimming  milk  in  cheese  factories  continues 
to  be  discussed  at  the  annual  meetings  of  the  cheese  associations.  It  is 
argued  by  advocates  of  the  measure  that  the  whole  cream  cannot  be 
retained  in  the  cheese,  and  that  in  attempting  to  make  from  whole  nAlk 
there  is  a  considerable  wastage  of  buttery  matter  passing  off  in  whey ; 
that  under  skillful  management  the  night's  milk  can  be  skimmed  with 
profit  for  butter,  and  xmeK  with  whole  morning's  milk  for  a  cheese  which 
cannot  be  distinguished  by  experts  from  a  strictly  whole  milk  article; 
that  in  fact  the  best  English  cheese  is  less  rich  in  the  buttery  element 
than  the  average  of  good  American  make.  On  the  opposite  side  it  is 
alleged  that  in  the  long  run  there  is  rarely  any  pecuniary  gain  in  making 
butter  and  cheese  from  the  same  milk,  the  gain  in  butter  being  fully 
offset  by  loss  in  quantity  and  price  of  cheese ;  still  further,  that  any 
extended  practice  of  skimming  iia  manufacture  tends  to  lower  the  market 
reputation  of  our  cheese,  and  .thus  worksinjury  to  the  whole  dairy  interest, 
(toe  weight  of  opinion  among  acknowledged  dairy  leaders,  is  that  par- 
tial skimming  may  be  practiced  with  profit  by  thoroughly  skilled  adepts 
in  good  milk  regions,  and  there  is  incKcated  a  probability  of  future  im- 
provements  in  process  which  will  allow  a  much  wider  adotipon  of  this 
practice  than  can  now  be  prudently  recommended. 

AVERAGES  OF  CHEESE  AND  MILK. 

At  the  meeting  of  the  American  Association  in  the  early  part  of  the 
year  the  average  product  of  cheese  per  cow  for  Herkimer  County,  New 
York,  was  reported  at  not  over  400  pounds  yearly.  The  secretary  of 
the  Korthwestem  Association  said  that  the  factory  reports  received 
showed  a  low  average  per  cow,  lower  than  in  Kew  York;  many  dairies 
in  the  Northwest  did  not  exhibit  over  300  pounds  of  cheese  per  cow 
yearly,  and  in  1872  there  was  a  difference  of  2,000  pounds  of  milk  in 
the  averages  of  dairies  represented  iti  the  association.  Better  cows 
were  needed,  better  food,  and  better  care.  Efforts  were  being  made  to 
improve  dairy  stock,  and  the  quality  and  reputation  of  the  dairy  pro- 
ducts of  the  Northwest  were  improrving,  though  western  butter  still 
bore  a  bad  name. 

VALUE  OF  FACTORY  WHEY. 

At  the  session  of  the  Northwestern  Association,  Mr.  0.  K.  Wilder,  of 
Evansviile,  tVis., '  said  that  farmers  are  apt  to  overrate  the  vwie 
of  factory  whey,  especially  if  it  is  to  be  carted  back  to  the  farm. 
His  experience  of  twenty-three  years  in  feeding  whey  has  shown  him 
that  it  is  of  comparatively  little  value  if  the  cheese  is  properly  made. 
The  principal  fattening  element  of  whey  is  in  the  sugar ;  this  commences 
to  change  to  an  acid  before  leaving  the  curd,  and  when  fully  changed 
loses  its  fattening  property.  The  patrdn  usuaUy  does  not  get  the  whey 
until  it  is  twenty-four  hours  old,  and  by  that  time,  in  warm  weather,  it 
has  lost  fuUy  one-half  of  its  value.  Therefore  whey  should  be  fed  at 
the  factory  as  soon  as  made.  In  1872  he  fed  207  tons  of  fresh  whey  at 
the  factory,  T^hich,  with  corn,  made  7,152  pounds  of  pork.    The  latter 

Digitized  by  i^OOQ  IC 


246    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

sold  for  8232.44;  expenses  of  buying-,  feeding,  and  selling  were  $142.2D, 
leaving  $00.24  as  the  net  proUt  of  tbe  wbey.  This  would  be  43J  cents 
per  ton  of  wboy,  or  less  than  one-sixth  of  a  cent  on  each  10  pounds  of 
milk  worked.  If  the  wbey  had  stood  twenty-four  hours  before  feeding 
its  value  would  have  been  diminished  one-half. 

CARRYING  MILK  TO  THE  FACTORY. 

In  bis  judgment  the  most  economical  method  of  managing  tbe  de- 
livery of  milk  at  tbe  factory  is  by  establishing  milk  routes  of  such 
length  that  each  will  furnish  a  full  load  of  milk,  and  in  order  to  do  this 
factories  should  be  sufficiently  far  apart. 

CHEBBE   FACTORIES  IN  MASSACHUSETTS. 

The  cheese  factories  of  Massachusetts  are  situated  chiefly  in  tbe  western 
part  of  Worcester  County  and  the  neighboringiowusiuadjoiningcounties. 
It  it  said  that  the  first  cheese  factory  m  the  State  was  erected  in  1864 ;  since 
that  time  about  thirty  factories  have  gone  into  operation,  some  of  which 
are  not  now  In  existence.  The  following  presents  leading  points  in  re- 
ports of  several  of  the  larger  factories,  also  comparisons  with  reports  of 
these  establishments  for  1872  :  Worcester  County  Cheese  Factory,  War- 
ren, capital  invested,  $5,200 ;  length  of  seasoh  of  1873,  Ai^til  1  to  Au- 
gust 12 ;  of  1S72,  April  1  to  October  31 ;  amount  of  milk  received  in 
1873,  798,275  pounds :  average  amount  of  milk  required  for  one  pound 
of  cheese  in  1873, 10.32  pounds ;  in  1872,  9.787  pounds ;  range  of  weight 
of  cheese  in  1873,  CO  to  75  pounds ;  entire  expense  of  cheese  at  factory, 
per  pound,  2.25  cents ;  expense  of  freight  and  marketing  of  cheese  .9 
cent  per  pound  ;  net  price  paid  to  milk  contributors  per  pound  of  cheese, 
12.29  cents  j  in  1872, 11.983  cents.  The  net  price  received  by  milk  con- 
tributors for  each  quart  of  milk  in  1872  was  2.55  cents,  and  the  tenor  of 
tbe  report  for  1873  would  indicate  about  the  same  value  for  that  season. 
One  man  and  one  woman  were  employed  in  the  factory  in  1873.  and  an 
extra  hand  during  a  few  weeks.  Barre  Central  Factory :  capital  $8,000 ; 
season  of  1873,  April  10  to  November  1:  pounds  of  milk  used,  1,531,437; 
average  of  milk  for  one  pound  of  cueese  9.7  pounds ;  in  1872,  for 
season  from  April  1  to  November  30,9.825  pounds.  I u  1873,  cheese 
was  kept  at  the  factory  thirty  to  fifty  days ;  weight  of  cheese  40  to  75 
pounds  J  net  price  paid  to  milk  contributors  for  cheese  per  pound  11.87 
cents;  m  1872, 11.96  cents.  The  report  for  1872  stated  the  net  income 
from  whey  at  50  cents  per  1,000  pounds  of  milk.  Barre  South  Factory, 
season  of  1873,  April  30  to  November  8,  pounds  of  milk  used  800,072  j 
average  of  milk  for  one  pound  of  cheese  9.92  pounds ;  in  1872,  10.3 
pounds,  for  season  from  May  1  to  November  1.  Entire  expense  of  cheese 
at  factory  in  1873,  per  pound,  2.2  cents ;  expense  of  freight  and  marketing 
of  cheese^  per  pound,  .725  cent;  net  price  received  by  milk  contributors 
per  pound  of  cheese,  12  cents.  New  Brainlree  Factory,  season  of  1873, 
April  15  to  November  14;  of  1872,  Apiil  2  to  November  29;  average  of 
milk  for  one  pound  of  cheese  in  1873, 10.25  pounds;  in  1872, 10.22  pounds. 
Rfilk  used  in  1873, 1,339,922  pounds ;  net  price  received  by  milk  con- 
tributors per  pound  of  cheese,  11  cents,  tbe  same  as  in  1872.  '  Hardwick 
Center  Factory.  1873 :  capital  invested  $4,250 ;  began  to  make  cheese  in 
March,  flnishecl  in  November;  milk  used  1,089,407  pounds;  milk  for 
one  pound  of  cheese  9.644  pounds.  Two  men  and  one  woman  were 
employed  in  the  factory.  Net  price  paid  to  milk  contribu-ors  per  pound 
of  cheese  12.04  cents.  Cheese  was  kept  at  the  lactory  wsix  weeks* 
Expense  of  cheese  at  the  factory,  2.54  cents  per  pound.     ,  , 
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REFOEM  IN  BUTTEB  MAJOJFACTUEE. 

The  waste  exhibited  in  this  country  in  the  matter  of  badly  manufac- 
tured butter  is  so  enormous  that  it  rarely  fails  to  be  emphatically  alluded 
.  to  iu  the  discussions  of  the  associations,  and  butter  milking  iu  factories 
is  put  forward  as  the  most  effectual  means  toward  «hecking  thts  evil.  It 
is  held  that  differences  in  butter  making  can  be  reduced,  if  not  equally, 
at  least  in  like  manner,  as  in  cheese  making.  Now,  while  cheese  manu- 
facturers have  ready  intercommunication,  and  consequently  a  great  simi- 
larity in  methods  of  practice,  the  case  is  very  different  witb  the  great 
mass  of  butter  makers.  The  latter  are  for  the  most  part  workin g  individ 
ually  and  without  associated  organization,  and  under  great  diversity, 
often  opposition,  in  practice.  Mismanagement  in  making  and  marketing 
may  be  said  to  be  t!ie  rule  instead  of  the>  exception. 

Atone  of  the  sessions  of  the  Western  l^ew  York  Butter  Makers'  Asso- 
ciation, several  members  said  in  effect  that  while  most  farmers  believe 
themjselves  able  to  make  good  butter  there  is  but  little  of  firs^rate  qual- 
ity received  in  market  Btatements  of  persons  conversant  with  eastern 
aud  western  maikets  are  of  similar  character.  One  conducive  to  the 
low  average  of  quality  is  the  practice  of  country  storekeepers  in  paying 
nearly  the  same  price  for  good  and  poor  butter,  making  the  profit  on  the 
former  counterbalance  losses  on  the  latter.  A  late  editorial  in  the  New 
England  Farmer  represented  that  one-half  to  two-thirds  of  the  butter 
brought  to  the  Boston  market  was  really  unfit  for  table  use,  and  that 
wasMng,  bleaching,  coloring,  &c.,  were  largely  resorted  to  in  manipu- 
lating the  inferior  material.  Dr.  Stone,  of  Elgin,  Illinois,  already  alluded 
to  as  a  dealer  in  dairy  products,  reports  that  he  paid  35  cents  per  pound 
for  factory  butter,  buying  packal^es  and  paying  freight,  at  the  same  time 
that  poor  butter  stood  at  9  cents  per  pound ;  the  difterenee  in  quality 
was  owing  to  difference  in  piaking.  The  use  of  common  salt  is  one  cause 
of  poor  Butter.  In  the  majority  of  eases  where  he  has  purchased  farm- 
butter  be  has  suffered  loss,  while  he  has  ahnost  always  made  profits  on 
the  fckney  factory  butter  for  which  he  has  paid  large  prices. 

FALSE  QUOTATIONS, 

At  a  meeting  of  the  Western  New  York  Association,  Mr.  O.  H.  Fields 
cautioned  dairymen  that  they  should  keep  themselves  thoroughly  in- 
formed on  market  prices,  and  related  the  case  of  a  dealer  who  while  sell- 
ing first-class  butter  in  the^narket  at  45  cents  per  pound  quoted  the  top 
price  of  the  market  at  30  cents.  Mr,  A.  Burnham  said  that  having  been 
in  New  York  but  a  few  days  before,  he  found  there  the  highest  quotations 
for  butter  were  33  to  35  cents,  though  sales  were  made  at  50  cents,  some 
dealers  reftising  offers  at  that  figure. 

REQUISITES  OF  BUTTER  MAKINa. 

Mr.  O.  C.  Blodgett,  an  expert  in  butter  making,  gives  the  following 
requisites  of  mjmagement:  Good  care  of  cows;  scrupulously  clean  milk- 
ing and  cletm  tin  pails ;  setting  of  milk  at  a  maintained  temperature  of 
60^,  with  admission  of  light  to  develop  color  in  cream,  and  in  winter 
keeping  the  air  moist  by  the  evaporation  of  water  in  a  vessel  on  the 
stove;  iierfect  quiet  of  the  milk  while  setting,  and  absolute  imrity  Of 
the  surrounding  atmosphere;  skimming  at  the  end  of  forty  to  forty -eight 
hours,  by  which  time  the  milk  will  have  soared — if  desired  for  conve- 
nience in  churning^  the  cream  may  be  put  in  a  tin  can  and  placed  in  a 
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cellar  or  well  and  kept  twenty-foar  hoars  longer  at  a  temperature  of  5o^ 
Chaming  should  be  at  a  temperature  of  about  02^.  The  old-fashioned 
dash  chum  is  still  in  high  fan^T  among  butter  ma&ers,  and  is  largely 
used  in  the  creameries.  Washing  the  butter  is  generally  advocated  by 
experts,  and  the  water  used  for  this  purpose  should  be  perfectly  pure, 
olear,  and  destitute  of  odor.  Water  should  be  applied  freely  until  all 
the  buttermilk  is  removed.  The  butter  is  then  to  be  salted,  worked 
well,  and  left  to  stand  twelve  to  twenty-four  hours  in  a  cool  place  in 
thoroughly  pure  air,  in  order  to  harden,  then  worked  again  carefully, 
pressing  out  whatever  brine  may  have  remained.  In  respect  to  preser- 
vation of  proper  temperature  of  milk  rooms  in  midsummerj  two  methods 
are  pursued:  one  is  by  the  use  of  running  water,  the  other  (especially 
in  the  absence  of  such  supply  of  water)  by  means  of  peculiarly  constructed 
milk  houses,  where  ice  is  employed  to  luring  down  the  temperature'. 

Mr.  Blodgett  adds,  that  in  conversation  vdth  a  commission  merchant 
in  Kew  York  City,  receiving  large  amounts  of  farm  butter,  the  latter 
gentleman  said  that  within  about  three  years,  during  which  time  the 
abutter  question  has  been  freeljr  discussed,  his  receipts  froi^i  producers 
have  averaged  an  improvement  of  5  per  cent,  ill  quality  over  former 
consignments. 

CONSTRUCTION  OP  MILK  HOUSP^. 

A  statement  by  3Mr.  A.  M.  Blanchard,  to  the  Western  I^ew  York 
Association,  is  to  the  following  effect :  After  many  experiments  in  cool- 
ing and  setting  milk,  he  has  adopted  the  plan  of  cooling  his  milk  as 
soon  as  it  comes  from  the  cow  to  a  temperature  of  5(P  to  52Pf  using  a 
patent  cooler,  then  carrying  to  his  dairy-house,  made  of  concrete  witli 
double  walls,  between  which  is  an  interval  of  8  inches  in  depth.  Into 
this  house  he  admits  air  only  at  night,  and  here  he  is  able  to  keep  his  ijiilk 
two  days  before  skimming,  even  in  the  hottest  weather,  and  it  is  sweet 
when  skimmed.  He  has  tried  setting  milk  at  all  deptiis,  firom'15  inches 
down  to  2  inches,  and  thinks  8  inches  the  best  depth  when  a  cooler  is 
used.  He  finds  that  the  amount  of  milk  required  for  one  pound  of  but- 
ter varies  greatly  under  apparently  the  same  circumstances,  sometimes 
ranging  within  two  days  from  28  pounds  to,23  or  24  pounds  of  milk. 
His  cows  are  grade  shorthorns. 

SWEDISH  SYSTEM  OP  SETTINa  MILK. 

A  report  by  M.  Juhlin-Dannfelt,  superintendent  of  the  Eoyal  Agri- 
cultural College  at  Stockholm,  on  the  butter  factories  conducted  by  the  - 
Malar  Lake  Dairy  Company  of  Sweden,  shows  that  in  these  establish- 
ments a  radical  change  has  been  made  in  the  hitherto  accepted  practice 
of  setting  milk  for  butter,  the  change  consisting  mainly  in  the  rapid  re- 
duction of  the  milk  to  a  low  degree  of  temperature  by  the  use  of  ice. 
The  new  method  has  an  advantage  in  economy  of  water  in  localities 
where  resort  cannot  be  had  to  cool,  running  streams.  The  report  says 
that  the  ice  water.requircs  to  be  complete^  renewed  only  a  few  times 
yearly. 

The  milk  is  to  be  delivered  by  the  farmers  at  the  company's  depots  as 
soon  as  possible  after  milking,  without  straining  at  the  farm,  the  object 
now  being  to  delay  cooling  till  the  milk  arrives  at  the  point  of  delivery, 
since  the  cream  begins  to  rise  as  soon  as  the  cooling  process  commences, 
and  any  interruption  In  this  rising  is  ii^jurious.  The  shorter  the  distance 
of  transportation  the  more  cream  is  yielded  ^  therefore  milk  houses  are 
established  J?j;the  company  atsuch  intervals.that  nomilkis  transported 
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more  than  one  and  a  half  miles,  and  the  cream  is  forwarded  from  these 
to  the  batter  factory.  The  tanks  for  cooling  milk  are  adapted  in  dimen- 
sions to  the  qnantity  to  be  treated.  At  the  central  factory  they  are 
made  of  2^inch  piank,  and  ajre  9  feet  lon^  by  3  feet  wide  and  2  feet  deep. 
A  grate  is  fastened  at  the  bottom,  inside,  on  which  the  milk  pails  are 
placed  so  that  the  ice  water  may  circulate  beneath  them.  In  a  tank  of 
this  size  about  138  wine  gallons  of  milk  may  be  set. 

The  milk  pails  fermesly  used  were  18  inches  Id  diameter  and  24  inches 
deep,  bnt  for  the  purposes  of  the  new  system  pails  are  now  made  about  9 
inches  in  diameter  and  20  inches  deep.  THie  old  pails  were  adapted  by 
removing  the  bottoms  and  compressing  the  sides  to  a  small  diameter 
of  7  inches,'  and  then  refitting  the  bottoms.  Many  farmers  for  their  own 
use  prefer  this  form  and  size  as  involving  less  outlay  and  presenting 
advantages  in  skimming.  As  soon  as  the  milk  is  recdved  it  is  strained 
into  the  pails,  which  are  then  set  in  the  tank  3  inches  apart.  The  sup- 
ply of  ice  for  the  milk  rooms  is  made  equal  in  amount  to  the  quantity 
of  milk  to  be  cooled,  though  it  is  understbod  that  ivith  good  manage- 
ment a  smaller  amount  would  suffice.  The  ice  for  the  ta^s  is  chopped 
in  pieces  3  to  4  inches  square,  and  cooling  bdng  accelerated  by  this 
means,  the  water  is  reduced  in  summer  to  a  temperature  of  35^  to  39°; 
18  to  24  hours  is  stated  as  the  suitable  period  for  setting.  In  winter 
tte  temperature  is  not  to  be  reduced  below  50^. 

At  the  central  factory,  on  an  average,  during  1871,  about  13§  quarts 
of  milk  appear  to  have  been  required  for  one  pound  of  butter.  Milk 
purchased  from  neighboring  well^nanaged  dairy-farms  required  31.5 
pounds  of  milk  for  one  pound  of  butter,  while  cream  churned  on  the 
farms  showed  26. 7  pounds  to  30.2  pounds  of  milk  for  one  pound  of  but- 
ter, the  difference  being  attributed  in  large  degree  to  the  effect  of  trans- 
portation. 

While,  therefore,  the  system  may  be  of  advantage  under  certain  local 
conditions,  it  will  be  seen  that  the  report  does  not  indicate  a  high  aver- 
age of  butter  to  milk. 

MONTHLY  AVERAGES  OP  BTJa?TER  FEOM  MILK. 

Mr.  John  T.  Ellsworth,  a  well  known  dairyman  of  Barre,  Mass.,  re- 
ports the  following  averages  of  milk  required  for  one  pound  of  butter, 
being  the  results  of  careful  tests  made  during  one  week  in  each  month 
from  March,  1871,  to  January,  1872,  inclusive.  The  milk  of  his  whole 
herd  was  taken,  the  latter  consisting  of  high-grade  short-horns :  March, 
12.5  quarts  j  April,  12.4  quarts  j  May,  12  quarts ;  June,  12  quarts  j  July, 
12.2  quarts ;  August,  15  quarts ;  September,  12  quarts ;  October,  11.7 
quarts;  November,  11.5  quarts;  December,  9.8  quarts;  January,  10 
quarts. 

CHOICE  BUTTER. 

A  correspondent  of  the  Boston  Journal  of  Chemistry  gives  an  account 
of  the  dairy  farm  of  the  Messrs.  Darlington,  at  Darlington  Station,  Pa., 
on  the  West  Chester  and  Pliiladelphia  Railroad.  The  farm  consists  of 
350  acres,  and  the  dairy  herd  of  80  to  100  cows,  mostly  of  native  stock, 
selected  for  their  butter  qualities.  There  are  two  large  spring-houses ; 
one  of  them  32  feet  by  46  Ibet,  IJ  stories  high,  and  built  of  stone,  contains 
a  never  failing  spring  which  delivers  about  8  gallons  of  cool  water  per 
minute.  The  milk  room  is  24  feet  by  28  feet,  and  the  milk  is  set  in  large 
pans,  the  largest  holding  500  quarts.  The  churning  is  done  twice  a 
week,  each  churning  returning  on  an  average  050  pounds  of  butter, 
destined  for  regular  customers  in  Philadelphia  and  Hew  York.  Prices 
during  1872  varied  from  65  cents  to  $1  per  pound.  The  butterniilk  and 
skim-nulk  are  fed  to  hogs;  numbering  from  60  to  70.  .  , 
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Mr.  W.  V.  S.  Beekman,  of  Sangerties,  K  Y.,  wlio  took  the  highest 
prize  for  small  packages  of  butter  at  the  Stat<5  Fair  in  Albany,  1873, 
says  that  the  sample  exhibited  by  him  was  part  of  a  regular  churning, 
made  up  according  to  his  usual  method.  His  experience  has  convinced 
him  of  the  superiority  of  Jersey  cows  for  the  production  of  "  gilt-edged'^ 
butter.  He  gives  his  animals  all  they  will  eat,  of  the  very  best  food. 
Average  daily  ration,  in  winter,  20  pound*  of  bright,  eaily  cut  clover 
hay,  4  quarts  of  fine  corn  meal,  and  one  peck  of  root^s^— carrots,  parsnips, 
sugar-beets,  &c.;  in  summer  he  gives  an  abundance  of  soiling  crops  ia 
addition  to  pasture.  In  the  hottest  weather  he  has  made  butter  of 
superior  quality  while  feeding  fodder  com,  2  quart^B  of  com  metd,  and  a 
little  hay,  twice  a  day.  He  uses  stanchions,  being  led  to  prefer  these 
afJ^er  considerable  experiment ;  the  cows  stand  on  an  elevated  platform, 
with  an  18-inch  wide  gutter  at  the  rear.  Before  milking  the  stables  are 
cleaned  out,  and  absorbents  put  in  the  gutter  and  fresh  straw  faa  the 
stalls.  The  cows  are  then  brushed  off,  and  theit  udders  sponged  with 
tepid  water.  In  illustration  of  his  success  in  management,  Mr.  Beekman 
remarks  that  in  August,  1872,  a  month  characterized  by  intense  heat 
^nd  violent  thunder  showers,  he  was  able  ta  make  as  firm  butter  as  in 
June  and  October.  He  prefers  deep  cans  for  setting.  The  temperature 
of  his  spring  ranges  from  40o  to  50^  during  the  year  5  the  spring  hotise, 
a  temporary  erection,  is  a  rough  board  building  8  feet  square  and  6  feet 
high.  Before  churning  he  sets  the  can  of  cream  into  a  tub  containing 
water  at  about  70®.  and  stirs  the  cream  till  the  latter  is  brought  to  62^, 
as  exhibited  by  a  cheap  thermometer  made  for  the  purpose.  The  cream 
is  chumpd  sweet,  three  times  a  week,  in  an  old-fashioned  dash  churn. 
After  churning  the  butter  is  taken  out,  8  or  10  pounds  at  a  time,  into 
a  bowl,  and  washed  once,  rapidly,  most  of  the  buttermilk  being  removed 
in  this  washing.  One-half  of  an  ounce  of  finely  sifted  Ashton  salt  is 
used  for  each  pound  of  butter.  The  working  is  finished  on  a  low  oaken 
table  having  its  upper  surface  in  an  inclined  plane,  and  the  butter  is 
carefully  pressed,  all  moisture  being  absorbed  by  repeated  applications 
of  thin  muslin,  which  is  found  preferable  to  8i)onge.  Mr.  Beekman 
packs  in  earthen  jars  in  summer  and  in  oaken  tubs  in  winter,  and 
sends  to  private  customers  in  Kew  York.  Ho  ships  by  night  boat  in 
summer  and  prefers  not  to  use  ice,  thinking  it  injurious  to  flavor;  obtains 
65  cents  per  pound,  and  places  the  cost  of  winter  feeding,  in  his  case, 
at  a  daily  average  of  CO  cents  per  cow. 

During  the  latter  port  of  the  summer,  and  at  the  commencement  of 
autumn,  Mr.  Beekman  appears  to  have  been  receiving  about  double  the 
highest  regular  wholesale  quotations,  (prime  Orange  County  pails  &c.) 
In  view  of  his  secured,  constant  market  al  so  high  a  price,  it  is  evident 
that,  notwithstanding  his  extra  outlay  for  stock  and  feed,  hisinvestment 
gave  a  good  return.  But  he  cautions  against  too  high  an  estimate  of 
the  profits  in  making  "gilt-edged^  butter.  Care  and  persistence  are 
required  toward  attaining  the  necessary  skill  and  reputation.  Ho  adds, 
and  the  point  is  a  significant  one,  that  he  has  been  in  the  dairy  business 
only  two  years.  He  kee|^  six  cows,  and  feeds  and  milks  his  stock,  and 
chums  and  works  the  butter  himself. 

The  wholesale  quotations  of  best  butter  in  New  York  City  during  1873, 
(fine  Orange  County  paUs,  &c.,)  averaged  about  40  cents  for  the  year, 
i-caching  00  cents  in  March  and  April,  at  which  time  "good  dairy"  butter 
touched  40  cents  as  its  highest  extreme^  dropping  to  about  25  cents  in 
summer.  A  very  suggestive  contrast  to  this  exhibit  of  even  good 
market  grades  is  affbrded  by  the  statements  of  New  York  papers  that 
Mr.  Crozier,  of  Long  Island,  received  throughout  the  year  75  cents  for 
his  whole  make  of  butter,  selling  to  speeial  customers.    It  is  well  said 
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by  prominent  dairymen  that  there  is  scarcely  a  town  of  any  considerable 
size  throughout  the  coun.try  that  will  not  furnish  customers  for  specially 
fine  butter  at  prices  much  above  current  retail  figures. 

At  the  meeting  of  the  Vermont  Dairj^men's  Association  in  January, 
1873,  Mr.  Obed  Whipple,  of  Pomfret,  said  that  he  had  kept  cows  for 
twenty -five  years;  sells  his  batter  in  Boston  at  60  ceuts  per  pound. 
From  22  grade  Jersey  cows  he  had  made,  since  April  1, 4,900  pounds 
of  butter,  and  the  milk  and  cream  of  the  cows  had  been  used  by  t^^enty- 
two  persons.  He  gives  his  cows  2  quarts  of  corn  meal  daily  throughout 
the  year ;  cools  the  milk  by  setting  in  water  before  straining,  and  sets 
for  cream  in  a  cool  room,  without  ice,  thirty-six  hours  in  the  warmest 
weather;  uses  one  ounce  of  Ashton  salt  and  one-half  ounce  of  sugar 
for  a  pound  of  butter ;  puts  up  his  butter  in  balls  weighing  one  ounce 
and  four  ounces,  in  tin  cans  eighteen  inches  high,  and  subdivided  by 
shelves.  Each  can  is  boxed  b^ore  shipping,  and  will  hold  1^  four- 
ounce  balls  and  36  one-ounce  balls;  cost  of  tue  can,  $11.  His  wife  will 
ball  25  pounds  of  butter  in  1^  hours. 

AVEEAGliSS  OF  PE0DIK3TI0N,  ETC. 

The  averages  involved  in  the  statistics  of  butter  and  cheese  produc- 
tion are  frequently  brought  forward  at  the  meetings  of  dairy  associations 
to  show  the  progress  of  these  industries  and  to  illustrate  certain  points 
connected  with  their  management.  The  census  of  1870,  supplementing 
other  data,  affords  us  the  means  of  presenting  some  of  these  averages 
with  more  precision  and  completeness  than  have  hitherto  been  possi- 
ble. The  following  abstract  is  founded  chiefly  on  the  census  publications 
of  the  three  past  decades,  compared  with  official  tables  of  imports,  ex- 
ports, &c. : 

From  1850  to  18G0  there  was  an  increase  of  47  per  cent,  in  the  butter 
product  of  the  United  States,  and  a  decrease  of  2  per  cent,  in  the  cheese 
product;  increase  of  population  35J  per  cent.  From  1860  to  1870  the 
cheese  product  increased  57  per  cent.,  and  the  butter  product  12  per 
cent. ;  increase  of  population  22J  per  cent.  For  the  twenty  years  fiM)m 
1850  to  1870  the  increase  of  the^cheese  product  was  54  per  cent*,  and 
that  of  the  butter  product  64  per  cent. ;  jncrease  of  population  66  per 
cent.  The  growth  of  the  cheese  interest  from  1860  to  1870,  consequent 
on  the  rise  and  extension  of  the  cheese  factory  system,  presents  a 
remarkable  contrast  lo  the  exhibit  of  the  preceding  decade.  The  aver- 
age annual  export  of  cheese  (domestic  product)  during  the  ten  years 
ending  June  30,  1870,  was  43,641,796  pounds,  against  an  average  of 
7,853,383  pounds  for  the  preceding  decade.  The  exports  for  the  three 
years  ending  June  30,  1873,  were  as  follows,  respectively :  63,698,867 
pounds;  66,204,025 pounds ;  80,366,540 pounds. 

The  census  of  1870  states  the  number  of  cheese-factories  in  the  United 
States  at  1,313,  and  their  product  of  cheese  at  109,455,229  pounds, 
showing  an  average  of  83,363  pounds  per  factory;  number  of  cheese 
factories  in  INTew  York  818,  averaging  95,362  pounds  of  cheese.  This 
statement  of  4>roduction  chiefly  covers  the  favorable  season  of  1869. 
On  referring  to  the  New  York  8tate  census  of  1865,  it  is  found  that  the 
reports  of  380  factories  exhibited  an  average  of  83,278  pounds  of  cheese, 
and  424  reports  showed  an  average  of  307  cows  per  factory  for  the  season. 
One  hundred  and  thirty-three  factories,  "  using  the  milk  of  300  cows  and 
upward,''  gave  ftiU  statistics,  including  the  length  of  the  working  season, 
the  latte^  Averaging  a  little  more  than  six  months;  average  number  of 
cows  504 ;  average  yield  of  cured  cheese  per  cow  283  pounds ;  average 
product  of  cheese  per  fectory,  142,432  pounds. 

From  comparison  of  all  attainable  data  it  would  appear  that  in  1869 
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and  1870  the  cheese  factories  of  the  United  States  did  not  average  over 
300  cows  each,  and  that  the  average  of  cheese  per  cow  for  the  working 
season  fell  below  300  pounds.  There  is  no  reason  to  believe  that  this 
average  of  cows  has  been  increased  since  tiiat  time  j  indeed,  the  reports 
of  the  dairy  associations  have  indicated  a  tendency  in  the  contrary 
direction.  New  York  factory  statements,  appearing  in  the  reports  of 
the  American  Dairymen's  Association,  show  that  400  x)oands  of  cheese 
per  cow  for  a  season  of  seveh  months  to  seven  and  a  half  months  fairly 
represent  the  extreme  averages  of  the  State — ^that  is  to  say,  averages 
covering  a  long  season. 

The  United  States  census  exhibits  of  1850, 18C0,  and  1870,  colkited 
with  statistics  of  export  and  import,  show,  for  each  individual,  an 
average  yearly  consumption  of  butter  ranging  from  13J  to  14^  pounds, 
the  latter  figures  being  for  the  middle  i)eriod,  or  that  of  1860.  The 
average  consumption  of  cheese  has  ranged  firom  very  nearly  3  pounds 
to  4  pounds,  the  latter  being  the  exhibit  of  1850.  For  1870  the  rate 
was  a  little  over  3  pounds  per  individual.  Mr.  G.  E.  Morrow,  of  Mad- 
ison, Wis.,  secretary  of  the  Northwestern  Dairymen's  Association, 
states  that  Madison,  with  a  population  of  about  10.000,  averaged  in 
1872  a  consumption  of  4  pounds  of  cheese  per  individual. 

The  following  table  shows  the  rates  of  increase  of  the  butter  and 
cheese  product  during  twenty  years  in  the  States  named,  with  the  rates 
of  increase  of  population : 


states. 


Per  cont  .of  increase 
ofpopalation. 


i 


Per    cent,   of    increase     in 
amount  of  butter  produced. 


Per    cent    of     increase    in 
amount  of  cheese  prodaced. 
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New  Tork.... 
Pennsylvania. . . . 

Ohio 

nUnois 

Michigan 

Iowa. 

Wisconsin 

Vermont 

Indiana 

Massachusetts. . 

Maine 

New  Hampshire. 
North  Carolina. 


18 

101 

88 

251 

154 

(H 

3G 

24 

8 


13 
21 
14 

58 

77 

36 

5 

24J 

18 

Loss,  01-5 

Loss,  2^ 

8 


41 
S2 
35 

198 
197 
521 
245 
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70 


29 
47 
41 

124 
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274| 

31 

42 

3 


S 


23 


Loss,  ( 


57 

130 

ti5 

12 

25 

Loss,  21 

Loss,  0} 

Loss«14 

Loss,  9 


34 

53 

46 

188 

245 

1,167 

518 

47 

78 

Loss,  19 

26 

Loss,14| 

3i 


Loss,  2} 


4 
44 

62 
338 
176 
Loss,  6 
Loss,  3 
Loss/25 
Losai*26 
Loss,  30 
Loss,  47 


1071 
11 
12 
212 
4H 
46 
198 
Loss,    5 
Loss,  341 
Loss,  22 
Loss,  36 
Loss,  61 
1421 


102| 

11 

16 

349 

129 

540 

722 

Loss,  101 

Loss,  37 

Loss,  42 

Loss,  53 

Loss,  73 
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MILK  BEGOBD  FOB  THBEE  YEABS. 

Mr.  Gerritt  S.  Miller,  of  Peterborough,  K  Y.,  reports  the  milk  yield  of 
his  imported  Holstein  cows  for  the  three  years  ending  April  1,1873,  as 
follows: 


Names. 


Year, 


-I 
11 


A 


Dowager .*. < 

Crown  Princess 1 < 

Frauleiu 


1870 

1871 

Wf2 

1870 

1871 

1872 

1870 

1871  . 

1872 


Pound*. 
1,275 
If  215 
1,225 
1,270 
1,270 
1,225 
1,225 
1,«J5, 
1,202 


365 
365 
257 
293 
258 
365 
327 
245 
365 


Pounds. 
12,681 
11,528 
6,480 
9,379 
10,091 
11. 766 
0,960 
7^.893 
8^588 


Pounds. 
34.74 
31.58 
25.21 
32.00 
41.44 
32.23 
21.34 
32.21 
23.53 


giii2.m  by 


Ujoogl 


thu-daiby; 
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Mr.  Miller  remarks :  "  Crown  Princess's  daily  average  for  three  months 
was  60.08  ponnds.  Princess  completed  her  last  year's  reeoixl  March  8, 
1873.  I  have  given  her  credit  for  twenty-three  (lays  and  288  ponnds  of 
milk  to  bring  her  record  down  to  April  1, 1873.'' 

According  to  the  above  statement,  during  the  whole  term  of  three 
years  Dowager  was  in  milk  987  days,  and  produced  30,680  pounds  of 
milk,  averaging  31.09  pounds  daily;  the  average  of  Crown  Princess  for 
916  days  is  represented  at  34.75  pounds  daily;  Fraulein,  937  days  in 
milk,  gave  23,461  jiounds  of  milk,  averaging  25.04  pounds  daily. 
Average  yearly  yield  per  cow,  9,598  pounds.  Crown  Princess  gave  on 
one  day  74.5  iwunds,  Fraulein  on  one  day  70  pounds,  Dowager  on  one 
day  58  pounds  of  milk. 

The  cows  were  imported  in  October,  1869.  The  first  winter,  aftCx 
being  dried  off,  they  were  kept  on  hay.  The  two  following  winters  each 
had  two  quarts  of  grain  daily,  with  hay.  Mr.  Miller's  course  of  feeding 
has  been  to  give  each  cow  in  milk  six  quarts  of  grain  daily,  with  long 
hay,  during  spring,  and  four  quarts  daily  during  autumn  and  the  early 
part  of  winter.  The  grain  feed  has  generally  been  composed  of  com 
and  oats  in  equal  proportions,  ground,  sometimes  of  com  meal  and 
shirts,  or  com  meal  and  barley,  fed  dry.  From  about  the  1st  of  June 
until  the  early  part  of  September  or  later,  according  to  the  character  of 
the  season,  the  cows  have  been  kept  on  common  pasture,  with  com 
fodder  in  the  pasture  after  September  1.  Mr.  Miller  states  that  he  has 
kept  ten  to  fifteen  native  cows  with  the  Holsteins,  and  that  their 
average  yield  of  milk  per  yeai*,  by  record,  has  been  about  4,000  pounds 
each.  He  is  satisfied  by  his  exi>eriinents  in  weighing  the  food  and  milk 
of  the  natives  and  Holsteins  that  the  latter  produce  more  milk  from  a 
gveu  quantity  of  food  tjian  the  fi)rm^. 

BEOORD  QF  EIGHT  JERSEY  COWS. 

The  following  is  the  milk  record  of  eight  thoroughbred  Jersey  cows 
belonging  to  Mr.  Andrew  Eobeson,  of  Newport,  E.  I.  Three  of  the  cows 
were  five  years  old,  three  four  years,  one  seven  years,  and  one  eight  years 
old.    "So  statement  of  description  or  amoun.t  of  feed  is  given : 


Names. 


Date  of  com- 
mencement 
ot record. 


I 

r 


1 


>  eg 


XiOcket . 
Gala. 
Koaen 
Zoe  Lei 
Silver  Grey. 

Alice 

Zillah 

Canme...... 


Average.. 


April  10, 1872. 
Feb.  12,1872. 
April  12, 1872. 
AnrU  23, 1872. 
May  2, 1872. 
May  2, 1872. 
Juno  12, 1872. 
July     9. 1872. 


2C5 
370 
252 
304 
303 
300 
202 
266 

290 


Pounda. 
5,065i 
7, 5805 
3.069} 
4,700 
C,054i 
6,70Ci 
6,122j 
5,169 

I 

5,566  I 


Potmds. 

^       19 


30 

3. 

16 


19.20 
16.87 
19.65 
16.40 
15.37 
16. 52 
11. 49 
17.02 

16.  €4 
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THE  OSIER-WILLOW. 

The  foUowiug  letter  relative  to  the  culture  and  economic  importance 
of  the  osier-willoTv  is  from  a  i)ractical  cultivator: 

Lyons,  N.  Y.,  January  23, 1874. 

DcAR  Bm  :****•  Having  planted  a  small  piece  of  wiUows  ou 
iny  place,  tiain^  them  for  tyiug  nmscry-stock,  uotiug  tho  market  price  for  years,  aud 
having  asccrtamed  tho  annual  product  of  a  fi\"o-acre  lot  of  willows  adjoining  the  nur- 
sery, I  became  satisfied  that  with  proper  soil  and  attention  the  wiDow-oix)n  woidd 
pay  from  $100  to  $125  per  acre  each  year  after  the  second  from  the  time  of  planting, 
and  the  annual  expense  for  labor  would  not  exceed  $20  per  acre  each  year. 

In  making  my  estimate  of  the  large  profit  from  Rowing  osier-willows  I  did  uot  take 
into  account  the  ravages  from  worms,  having  cultivated  them  for  so  many  years  and 
never  having  experienced  any  losses  from  this  source. 

In  1871 1  set  but  five  acres  of  osier-wiHows  (Saiix  viminalis;)  they  wore  planted  on  a 
soil  of  black  muck,  were  kept  clean  and  weU  cultivated ;  they  attained  a  growth  of  2 
to  5  feet ;  were  fine  and  thrifty.  In  the  month  of  August  th«re  appeared  on  them  a  few 
black  and  yellow  worms  that  fed  ou  the  leaves.    These  worms  did  little  damage  that 

fear;  the  willows  made  a  superior  growth,  and,  idthouch  but  one  year  from  the  cutting, 
sold  several  tons  for  |10  per  ton  green  and  unpeelea ;  but  it  is  not  usual  to  have  any 
salable  wiUows  tho  first  year,  and  when  the  stools  are  two  or  three  years  old  the  wil- 
lows make  canes  from  5  to  9  feet,  and  command  here  from  $20  to  $25  per  ton  at  the  rail- 
road depot. 

I  sent  some  specimens  of  these  worms  to  Dr.  Filch,  and  ho  wrote  me  as  foUows  in 
regard  to  them: 

''  The  worms  you  send  me  on  the  willows  are  a  species  of  the  saw-fly  family,  Saiihredino!, 
I  am  not  aware  that  this  worm  has  ever  been  reared  to  its  perfect  state,  to  kno^  which 
species  of  saw-fly  it  is  that  produces  it.  I  met  with  a  cluster  of  these  same  worms  on 
the  wild  willows  hero  September  19, 1855,  and  again  in  September  28, 1861.  When  done 
feeding  they  crawl  into  cracks  and  crevices,  and  there  spin  cocoons,  in  which  they 
remain  through  the  winter.  I  kept  tho  specimens  I  tried  to  rear  too  dry,  whereby  thoy 
all  died.    I  shaU  now  try  to  breed  the  fly  from  these  worms  of  yours. 

"  It  is  not  probable  these  worms  wiU  bo  a  permanent  detriment.  Another  year,  i)er- 
haps,  you  will  not  see  one  of  them.  But  on  such  a  large  plantation  of  willows  as  yours, 
it  may  be  that  some  of  them  will  be  appearing  almost  every  year,  and  occasionally  will 
come  a  year  when  they  will  be  quite  numerous.  Wo  have  three  or  four  other  saw-fly 
worms  about  as  common  as  this  on  tho  wiUows.  One  is  watory-whito  with  two  or  four 
broad  green  striiwjs ;  another  is  white  with  rows  of  l^lack  spots.  They  are  closely 
related  to  the  worms  which  of  late  years  have  been  such  a  i>est  on  the  currant  and 
gooseberry ;  and  I  have  no  doubt  that  you  can  kiU  ev-cry  one  of  t  hose  willow- worms 
by  dusting  them  with  white-hellebore  powder." 

Relying  upon  the  statement  of  Dr.  r  itch  that  "  it  is  not  jirobablo  that  these  worms  * 
-will  be  a  ][>ermanent  detriment,"  I  prepared  ten  acres  adjoining  tho  first  willow  plant- 
ing, and  in  the  most  thorough  manner  put  out  150,000  more  wiUow-cuttings ;  these 
grew  finely,  but,  alas  for  human  calculations !  About  June  the  worms  came  in  myriads 
upon  both  plantations,  denuding  the  foliage  of  the  young  wiUows  to  such  an  extent 
that  many  of  them  died,  and  impeding  the  growth  of  the  older  ones  so  much  that  few 
of  them  were  merchantable. 

In  June  I  addressed  inquiries  through  tho  Rural  Home,  of  Rochester,  N.  Y.,  and  the 
Now  York  Weekly  Tribune,  that  if  any  one  knew  the  habits  of  the  worms,  ©r  the  extent 
of  the  injuries  they  were  liable  to  inflict,  that  they  would  reply.  In  tho  Weekly  Tribune 
of  July  10,  1872,  Mr.  Charles  V.  Riley,  the  eminently  practical  entomologist  of  Mis- 
souri, answered  as  foUows: 

"  m  tho  Tribune  of  June  29,  Dr.  E.  Ware  Sylvester,  Ljons,  N.  Y.,  refers  to  certain  black 
and  yellow  worms  which  havo  been  numerous  on  his  osier-willows  for  the  past  two 
years,  and  wiiich  it  appears  Dr.  Fitch  was  not  acquainted  with.  If,  when  full-gionvn, 
they  are  with  a  row  of  twelve  yeUow  spots  on  each  side  and  fourteen  pale-bluo  prologs, 
they  are  tho  lai-vro  of  a  black  saw-fly,  (Kcmatus  vcnivalisj  Sny,)  belongiug  to  tno  very 
same  genus  as  tho  imported  currant-worm. 

**This  insect  is  quite  common  on  our  willows  in  the  West,  and  I  have  received  it  on 
a  few  occasions  from  New  York.  The  eggs  from  which  tho  worms  hatch  are  translu- 
cent and  partly  imbedded  in  the  under  surface  of  the  loaf.  When  young  tlio  worms 
are  entirely  black  and  only  acquire  thoir  yellow  spots  aft<?r  tbe  last  molt.  They  enter 
the  ground  to  undergo  their  transformations,  and  Cherc  are  two  annual  broods,  the  last 
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remaiDing  in  tho  groand  tliroagli  tho  winter.  White  hellebore  is  an  effectual  remedy, 
and,  if  used  at  tho  proper  seasons,  namely,  when  the  worms  are  just  hatched,  at  which 
timethey  are  most  gregarious,  its  application  will  be  found  practicable  and  profitable. 
**  In  this  latitude  the  worms  hateh  during  the  fore  part  of  Maf ,  and  again  during 
the  latter  part  of  September." 

During  the  summer  of  1872  I  sent  some  of  the  worms  and  flies  to  ]Mr.  Riley,  which 
elicited  the  following  reply : 

"Office  of  tkb  State  Extomologist, 
"  Saint  Louis,  Mo.,  Oct.  4,  1872. 
"  Mt  Deak  Sir  :  The  flies  accompanying  the  worms  you  send  are,  aa  you  infer,  tho 
parents  of  the  latter,  and  are,  as  I  snppo^,  Nematw  vcntraHa,  Say.    Beyond  what  I 
have  said  in  tho  Tribune,  all  I  can  surest  now  is  that,  if  practicable,  you  thorouchly 
inundate  your  land  about  a  month  during  the  latter  part  of  April  and  fore  part  of 
May  next.    Draw  the  water  off  about  the  middle  of  May,  and  hiio  a  lad  for  the  next 
month  to  do  nothiuj^  else  than  hunt  fox  the  eggs  and  young  larv».    Ploaee  beep  me 
posted  as  to  your  doings  and  results,    I  will  write  you  more  fully  when  I  find  time. 
"  Yours  truly, 

"C.  V.  RILEY. 
"E.  Wake  Sylvester. 

"P.  S. — While  some  of  the  worms  spin  up  above  cround,  most  of  the  fall  brood  go 
below  the  surface.  EoUow  my  advice,  if  you  can,  and  I  think  you  will  not  be  troubled 
next  year." 

I  was  not  able  to  follow  the  advice  in  reference  to  flooding  without  involving  a  very 
lanze  expenditure  or  flooding  the  lands  of  my  neighbors. 

These  willows  were  cut  back  carefully  in  the  autumn  of  1872.  Those  alive  made  a 
fair  start  in  the  spring  of  1873,  but  as  soon  as  the  warm  weather  had  fairly  commenced 
the  worms  began  their  ravages.  I  was  in  hopes  they  had  been  killed  by  water,  which 
covered  the  ground  about  a  week  in  the  spnng.  On  and  still  on  the  worms  came  lu 
m^^ads,  and  during  the  summer  they  feasted  to  their  entire  satisfaction,  though  not 
quite  so  satisfactory  to  me  in  a  pecuniary  point  of  view.  The  result  was  that  I  did 
not  cut  a  willow  from  the  fifteen  acres  in  the  autumn  of  1873. 

I  found  the  same  worms  on  the  laurel-leaved  willow  m  my  ornamental  gromids,  but 
a  thorough  application  of  white  hellebore  with  a  bellows  put  them  to  doatn  and  saved 
the  trees.  I  regard  the  laurel-leaved  willow  as  one  of  the  most  beautiful  which  can 
be  planted,  if  kept  sheared  in  shrub  or  small-tree  fomy 

Bow  to  kUl  the  wonM. — I  staked  off  three  rows  of  willows  well  covered  with  worms. 
On  one  I  put  white  hellebore  j  on  thel  second,  lime  fresh  slaked  in  fine  powder;  on  the 
third,  nnlcacbed  wood-ashes. 

The  examinations  on  the  following  days  disclosed  tho  following  results :  Tlie  helle- 
bore killed  the  worms,  and  they  were  lyinc  on  the  ground  ready  wr  burial.  The  ashes 
seemed  to  drive  them  away,  for  they  coulu  not  be  found  on  the  bushes;  probably  had 
changed  their  location  to  the  next  row.  The  lime  they  seemed  to  relish,  probably  as 
an  appetizer^  aftbrding  a  mineral  element  desirable  for  their  health ;  at  aU  events  they 
made  good  time,  and  devoured  all  tho  leaves  and  all  the  accessible  lime. 

I  learn  that  a  plantation  of  sixty  acres,  near  Syracuse,  has  been  denuded  of  its  foliage 
this  year,  as  well  as  many  other  smaller  lots  of  willows. 

I  am  still  of  the  opinion  that  without  worms  it  is  a  very  jirofitable  crop  on  suitable 
soil,  and  it  is  certainly  desirable  to  save  the  half  million  of  dollai-s  sent  to  foreign 
countries  annually  for  willows  and  willow-ware. 
Yours,  dsc, 

E.  WARE  SYLVESTER. 

Hon.  Fred.  Watts. 


INDIGO. 


The  cultivation  of  indigo  in  the  United  States  has  been  almost  wholly 
abandoned.  At  one  time  it  was  very  extensively  grown,  and  with  great 
profit  to  the  producers.  Considering  the  great  demand  for  this  dye,  used 
by  almost  every  family  for  domestic  purposes,  and  by  manufacturers  in 
wool  and  cotton,  it  is  a  matter  of  surprise  that  greater  attention  has  not 
been  turned  to  the  practicability  of  home  culture,  inasmuch  as  a  large 
re^^iou  of  the  country  is  well  adapted  to  its  successful  cultivation. 

It  is  the  intent  of  this  article  simply  to  show  what  has  been  done  in 
this  country  in  indigo  cultivation  at  a  former  time;  what  is  the  present 
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condition  of  the  foreign  trade  in  it;  the  methods  adopted  in  India, 
whence  the  best  qfialii|r  of  the  dye  comes,  for  extracting  the  coloring 
matter  frpm  the  plant ;  and  also  the  modes  pursued  to  the  same  end  at 
present  in  the  South,  whese  the  indigo-plant  is  still  cnhivated  to  a  lim- 
ited extent.  Simple  facts  are  given,  and  the  farther  investigation  of  the 
snbject,  through  practical  experiments,  left  to  those  who  feel  an  interest 
in  the  promotion  of  new  indostries  at  the  Sonth. 

It  is  not  unlikely  that  among  the  causes  of  the  abandonment  of  the 
culture  were,  first,  the  large  amount  of  land  required  to  be  employed 
where  the  industry  is  conaucted  as  a  specialty ;  and,  second,  the  risks 
and  hazards  in  the  way  of  successful  manipulation  after  the  fitting  ma- 
turation of  the  plants.  In  the  Indies  the  conditions  of  cheap  land  and 
labor  are  met,  but  stiU  the  crop  is  regarded  as  one  of  the  most  preca- 
rious of  the  East,  being  liable  to  be  destroyed  by  hail-storms.  Plenty 
of  land,  labor  at  fair  rates,  and  skill  in  handling  enter  prominently  into 
the  question  of  production  for  profit.  It  will  be  remembered,  at  the 
same  time,  that  indigo  is  a  nitrogenized  product,  and  would  therefore 
require  the  use  ef  manures  rich  in  ammonia  to  maintain  the  soil  in  a 
condition  to  yield  a  remunerative  crop.  The  dye  is  not  foujid  in  the 
growing  plait,  but  is  formed  by  chemical  reaction  among  the  proximate 
principles  in  the  plant  in  their  fermentation  or  incipient  decay,  and 
therefere  skill  in  eliminating  the  coloring  matter  is  absolutely  necessary. 
Tet  the  considerable  price  per  pound  which  a  good  article  of  indigo 
commands  would  seem  to  invite  attention  to  a  consideration  of  the  pos- 
sibilities of  its  cultivation.  Loudon,  in  his  Encyclopaedia  of  Plants,  speak- 
ing of  the  cultivation  of  indigo  in  the  East  and  West  Indies,  says  that 
seventeen  negroes  are  sufficient  to  manage  twenty  acres ;  ana  one  acre 
of  rich  land,  well  planted,  will,  with  good  seasons  and  proper  manage- 
ment, yield  five  hundred  pounds  of  indigo  in  twelve  months,  for  the  plant 
ratoons,  and  gives  four  or  five  crops  a  y^r;  but  must  be  replanted  after- 
ward. 

The  annual  report  of  the  Chief  of  the  Bureau  of  Statistics  for  1872, 
under  tttQ  head  of  the  quantity,  value,  and  duty  of  foreign  merchandise 
entered  into  consumption  in  the  United  States  during  the  fiscal  years 
ended  June  30,  1870, 1871,  and  1872,  shows  the  following,  as  relating 
to  indigo : 


Teara. 

Quantity. 

Value. 

IgTO 

Pounds. 
1,423,204 
2, 101, 86T 
1,458,735 

11,373,241 
2,115,914 
1,496,876 

IgTl 

Sra::::.:.::: ::"...::..;:;:::::::::::;::::::::::;:;:::;::::::::: 

The  summary  statement  of  foreign  exports,  the  growth,  produce,  and 
manufacture  of  foreign  countries,  from  the  United  States  during  the 
fiscal  year  ended  June  30, 1872,  shows  the  CKport  of  indigo  to  hare  been 
77,152  pounds,  valued  at  $110,949. 

The  wholesale  quotations  for  indigo  in  the  New  York  market  change 
very  little  from  year  to  year,  as  may  be  seen  by  the  following  quotations 
for  June  of  the  years  named : 


IiMligo. 


1870. 


Bengal per  pound 

Guatemala do 

HadrasNo.l do 

ManilaNo.  1 do 


$2  30  to  $2  50 
1  90to  2  00 
1  50to  1  60 
1  45to   1  55 


1871. 


t2  25  to  $2  50 
1  eoto  1  90 
1  30  to  1  40 
1  35to  1  45 


1872. 


1873. 


^25to?2  50 
1  80to  1  90 
1  25to  1  35 
1  35to  1  35 


$2  25 toes  50 
1  eoto  100 
1  lOto  190 
1  10  to  1  90 
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Iti^dll^thus^be'seen  that  the  indigo  of  the  four  qualities  named  com- 
manded at  wholesale  jobbers'  rates,  in  the  market  of  New  York,  during 
the  last  four  years,  an  average  of  $1.75  per  pound.  The  difference  in 
price  will  also  be  noticed.  In  Hindostan  indigo  is,  for  the  most  part, 
prepared  from  the  variety  N'eiHtim  tinctorium;  the  Indigofera  tinctoHa^ 
argenteaj  and  some  other  species  are  cultivated ;  but  in  the  West  Indies 
the  J.  a/nil  is  chiefly  relied  on. 

In  1828  Thomas  H.  Benton,  then  in  the  Senate  of  the  United  States, 
in  proposing  the  imposition  of  a  duty  on  indigo,  strongly  advocated  the 
reviving  of  its  culture  as  a  staple.  In  the  course  of  his  remarks  he 
said : 

Indigo  was  first  planted  in  the  Carolinas  and  in  Georgia  in  1740,  and  succeeded  so 
weU  as  to  command  the  attention  of  the  British  mannfactorer  and  the  British  Parlia* 
ment.  An  act  was  passed  for  the  encouragement  of  its  production  in  these  colonies  in 
the  reign  of  George  III.  The  act  promised  a  premium  of  sixpence  sterling;  for  every 
pound  of  indigo  imported  into  Great  Britain  from  the  Carolinas  and  Georgia.  Under 
the  fostering  influence  of  this  country,  the  cultivation  became  great  and  extensive. 
In  six  years  after  the  passage  of  the  act.  the  export  was  217,000  pounds,  and  at  the 
breaking  out  of  the  Revolution  it  amounted  to  1,100,000  pounds,  and  the  southern  col- 
onies became  rich  upon  its  culture.  Indigo  and  rice  wore  their  staples.  After  the  Rev- 
olution, and  especially  after  the  ^at  territorial  acquisitions  which  the  British  made 
in  India,  the  cultivation  of  American  indigo  declined.  India  was  now  looked  to  for 
indigo,  and  the  American  export  rapidly  declined.  In  1800  it  had  fallen  to  40,000 
pounds,  and  in  a  few  years  to  6,000  or  8,000  pounds.  Our  manufactories  were  growing 
up,  but  having  no  supply  of  indigo  at  home,  had  to  supply  themselves  from  abroad. 
In  1626  this  importation  came  up  .to  1,500,000,  costing  but  a  fraction  less  than 
12,000,000. 

Mr.  Benton  thought  it  a  wise  and  prudent  policy  to  follow  the  ex- 
ample of  the  British  Parliament  in  the  reign  of  George  III,  and  pro- 
vide a  home  supply  of  this  indispensable  article.  For  fine  indigo  our 
manufacturers  were  not  paying  less  than  $2,50  a  pound.  Mr.  Benton 
then  went  into  an  exposition  of  the  reasons  for  encouraging  the  home 
production  of  indigo,  and  showed  that  the  life  of  what  was  known  as  the 
''  American  System  "  depended  upon  it.  Neither  cotton  nor  woolen  man- 
ufactures could  be  carried  on  wittiout  indigo.  The  consumption  of  the 
article  was  prodigious.  The  stoppage  of  the  supply  for  one  year  would 
prostrate  all  our  manufactories  and  give  them  a  blow  from  which  they 
could  not  recover  in  many  years.  The  tariff  of  1816  contributed  to 
destroy  the  cultivation  of  indigo,  sinking  the  duty  from  25  to  15  cents 
ii  pound.    He  said : 

The  qualitj[  was  the  same  which  laid  the  foundation  of  British  manufactures,  and 
sustained  their  reputation  for  more  than  a  century.  The  two  Carolinas  and  Georgia 
manufactured  as  much  fifty  years  a^o  as  we  now  import,  and  at  present  additional 
States— Louisiana,  Alabama,  Mississippi,  Florida,  Arkansas,  &c, — ^produce  it. 

In  the  section  on  AgriculturCf  of  the  Patent-Office  Beport  for  1853;  it 
was  shown  that  the  amount  of  indigo  exported  from  Charleston,  S.  0., 
in  1731,  was  100,000  pounds ;  in  1747-'48, 134,118  pounds  5  in  1754, 
216,924  pounds  ;  in  1760-'61, 399.366  pounds  5  for  a  few  years  preceding 
the  Eevolution,  annually,  1,107,660  pounds  ;  in  1792,  2,458  barrels  ;  in 
1794,  2,157  barrels ;  from  Savannah,  in  1755,  4,508  pounds ;  in  1760, 
11,746  pounds ;  in  1770,  22,336  pounds :  from  Philadelphia,  in  1796, 
99^00  pounds ;  from  the  United  States,  m  1794, 1,550,880  pounds. 

The  quantities  and  valuations  of  iQdigo  of  domestic  production  ex- 
ported within  thirty-thrcQ  years  were  indicated  in  the. following,  table..- 
17  A 
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Years. 

Indigo. 

1 
Value.  1 

1 

Tears. 

Indiga 

Value. 

1820-'21 

PoundM. 
1,004 
3.283 
2,990 
818 
9,955 
5, 289 
13, 5«) 
3,66-1 

! 
Dollars.  , 

714  1 
2,399 
3,314 

836 
7,a34 
3,922 
K,358 
1,495  j 

Ig37_*33  .     . . 

'Pounds. 
50 

DoUar?. 
50 

1821-22 

lg38-'39 

1823-'23 

1839-'40                               * 

209 

209 

1823-'94 

i84o-'4i  .1.. I".. !!.]!...!!!!! 

1824-'25 

1841-'42 

1842-'43 

3,200 

20^ 

2.500 

100 

90 

25 

1,150 

493 

1,042 

i              198 

1825-'26 

1826-'27 

1843-'44 .... 

1  176 

1897-38 

1844-'45 

70 

1828-'29 

l845-'46 

90 

1829-'30 

1,140 

827 

1846-'47 

10 

1830-'31 

1847-48 

1,100 
49 

1831-'32 

l848-'49 

1832-'33 

300 

102 

1,031 

1,065 

180 

148 

1.060 

1,020 

1849-'50 

1833-'34 

1850-51 

2,740 

1,079 

36 

1          2,803 

1834-*35 

1851-'52 

'             910 

1835-'36 

1852-'53 

37 

1836-*37 

1 

1 

In  regard  to  the  culture  and  manufacture  of  indigo  in  this  country, 
Porclier,  in  his  work  on  the  Kesonrces  of  Southern  Fields  and  Forest**, 
J1860,)  says  that  the  soils  best  adapted  are  the  rich,  sandy  loams,  though 
it  grows  on  most  lands  moderately  well,  provided  they  are  not  wet 
The  ground  should  be  well  broken,  and  kept  light  and  free  from  grass 
by  the  plow.  The  nature  of  the  manure  used  exertB  a  great  inflnence 
upon  the  quantity  and  quality  of  the  coloring  principle.  Tho.se  sub- 
stances which  act  as  stimulants  to  vegetation,  such  as  lime,  poudrette, 
ashes,  &c,  favor  the  growth  of  the  plant  without  injuring  the  color- 
ing-matter. Where  barn-yard  manure  has  been  largely  used  a  crop  of 
grain  should  first  be  raised  on  the  land.  The  seed  should  be  mixed  with  ^ 
ashes  or  sand  and  sown  in  drills  14  inches  apart>,  fom^  quarts  of  seed  to 
the  acre.  In  the  climate  of  Middle  Georgia  the  seed  should  be  sown  the 
1st  of  April.  When  it  first  comes  up  it  should  have  the  grass  picked 
out  with  the  hand.  When  an  inch  or  two  high  the  grass  between  the 
rows  should  be  cut  out  by  the  hoe  or  scraper  and  the  soil  loosened  about 
the  roots.  These  weedings  are  enough  before  th<?  first  cutting,  which 
should  conmience  as  soon  as  the  plant  throws  out  the  bloom.  It  is  so 
easily  injured  by  the  sun  after  being  cut  that  the  operation  should  be 
commenced  and  end  in  the  afternoon.  After  cutting  with  the  reap  hook 
it  is  put  under  the  shed  until  it  can  be  put  in  the  vats.  In  Georgia  two 
cuttings  yielded  sixty  pounds  of  indigo  to  an  acre,  provided  the  roots 
were  not  injured  in  the  first  cutting,  which,  at  three  acres  to  the  hand, 
would  be  one  humlred  and  eighty  pounds. 

It  is  said  that  among  the  Arab  cultivators  in  Egypt  and  ^Morocco  the 
seed  is  sown  only  once  in  seven  years,  and  that  two  crops  a  year  are 
obtained.  Among  these  people  the  process  of  manufacturing  or  extri- 
cating the  coloring  matter  from  the  plant  is  given  as  follows: 

Three  wooden  vats  are  provided  and  so  placed  at  different  levels  as  that  the  con- 
tents of  the  first  can  bo  readily  transferred  to  the  second,  and  again  from  that  to  the 
third.  The  upper  vessel  is  called  the  stecprag  vat,  and  i^  this  tne  plants  ai-e  loosely 
laid,  in  sufficient  quantity  to  cover  tho  bottom,  and  water  poured  over  them  to  the 


tracted,  f  lie  turbid  liquor  is  drawn  off  into  the  second  vat  where  it  is  violently  agi- 
tated and  beat<in  in  drder  to  separate  the  grain  from  the  water.  A  great  quantity  of 
aii-l)ubble«  aro  driven  off  by  this  beating,  and  the  color  of  the  contents  of  the  vat 
changes  fn)m  green  t-o  deep  blue.  When  tho  grain  has  subsided  to  the  bottom  of  the 
vat  the  superuatant  liquor  is  drawn  off  and  the  grain  is  discharged  into  the  third  vat, 
where  u,  further  subsidence  and  drawing  off  ensue,  and  the  grain  is  next  transferred 
to  sacks  and  hung  up  to  di-ain.  It  is  then  placed  in  wooden  boxes  and  exposed  to  the 
air  and  sun  until  all  the  moisture  is  evaporated,  when  the  piocess  is  completed  and 

the  indigo  is  packed  in  chests  for  shipment.  ...  i     OOO I P 
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lu  the  great  iudigo-faetories  of  BengiU  some  part  of  the  dryiug  is 
effected  by  the  agency  of  lire.  The  following  process  of  manufacturing 
indigo  in  small  quantities  for  domestic  use  is  given  by  the  Soutberu 
Agriculturist: 

Cnt  the  indigo  Trheu  tlio  under  leaven  begin  to  dry,  and  while  the  dew  is  on  them 
in  the  morning ;  put  them  in  a  Ixurel  and  fiU  thla  with  i*ain- water,  and  place  weights 
on  to  keen  it  iiuder  water;  when  bubbles  begin  to  form  on  the  top  and  the  water 
begins  to  look  of  a  reddish  color,  it  is  soaked  enough  and  muat  be  taken  out,  trtki;ig 
care  to  wring  and  squeeze  the  Icavoj*  well,  so  as  to  obtain  all  the  strength  of  the  plant ; 
it  must  then  be  churned  (which  may  be  done  by  means  of  a  tolerably  open  basket 
with  a  handle  to  raise  it  iip  and  down)  luitil  the  liq|aor  is  quite  ii.  a  foam.  To  ascer- 
tain whether  it  is  done  enough,  take  out  a  spoonful  in  a  plate  and  put  a  small  quantity 
oivcry  nirouff  hjct  to  it.  If  it  curdles,  the  ipuigo  is  churned  enough,  and  you  must  pro- 
ceed to  brcjik  the  liquor  in  the  baiTcl  in  the  same  way,  by  putting  in  the  lye  (which 
must  be  as  strong  as  imssible)  by  small  tmantities,  and  continuing  to  chum  until  It  is 
aU  sufficiently  curdled;  care  mujst  be  taken  not  to  put  in  too  much  lye,  as  that  will 
spoil  it.  Wlien  it  curdles  fi-eely  with  tho  lye,  it  must  be  sprinkled  well  over  the  top 
with  oil,  which  immediately  causes  the  foam  to  subside,  after  which  it  must  stand  till 
the  indigo  settles  to  the  bottom  of  the  barrel.  Thifl  may  bo  discovered  by  the  appear- 
ance of  the  water,  which  must  be  let  off"  gradually  by  bearing  holes,  lirst  near  tno  top 
and  ifcfterwaixl  lower,  as  it  continuea  to  settle;  when  the  water  is  all  let  off  and  noth- 
ing remains  but  the  weed,  take  that  and  put  it  in  a  \m&  (flannel  is  the  best)  and  hang 
it  up  to  di*ip,  afterward  sprejwUng  it  to  dry  on  large  oishes.  Take  care  that  none  (if 
the  foam,  wnich  is  the  strength  of  the  weed,  escapetj;  but  if  it  rises  too  high,  sprinkle 
oil  on  it. 

Auotherlocal  authority  in  the  South  says  that  the  apparatus  for  making 
the  indigo  is  inconsiderable  and  not  expensive,  for  besides  a  pump,  the 
Tvhole  consists  only  of  vats  and  tubs  of  cypnis-wood,  common  and  cheap 
in  South  Carolina. 

This,  of  course^  relates  to  the  preparation  of  indigo  in  a  small  way. 
•'  When  large  operations  are  to  be  entered  upon,  there  is  elaboration 
which  requires  capital.  Br.  Wagner,  in  his  Hand-book  of  Chemical  Tech- 
nology, (translation  from  the  German,  New  York :  D.  Appleton  &  Co., 
1872,)  describes  the  process  of  eliminating  the  coloring  matter,  and  the 
necessary  apparatus,  at  considerable  length.  A  factory  is  erected  which 
is  "  fitted  with  large  water-tanks,  filtering  apparatus,  presses,  a  caul- 
dron, drying-room,  and,  lastly,  with  fifteen  to  twenty  tanks  of  brick- work 
laid  in  hydraulic  cement  and  plastered  inside  with  the  same  material. 
Into  these  tanks  the  branches,  twigs,  and  the  leaves  are  placed,  and 
water  is  rtiu  in.  care  being  taken  to  force  the  gi*een  plants  down  under 
the  water  by  tlic  aid  of  stout  wooden  balks  wedged  tight  against  the 
sides  of  the  wooden  tanks,  &c."  Having  deacribed  in  detail  the  process 
9f  elimination,  the  author  says  the  esbaoated  plants  are  used  for  a  ma- 
nure, for  allhough  the  boughs  on  being  planted  in  the  soil  would  again 
grow,  they  would  not  yield  either  in  quality  or  quantity  enough  to  pay 
the  expenses  of  culture. 

Fownes,  in  his  Manual  of  IJlementary  Chemistry,  London,  1873,  elev- 
enth edition,  says  that  when  the  leaves  of  the  Jndigo-plant  are  placed  in 
a  vessel  of  water  and  allowed  to  ferment,  a  yellow  substance  is  dissolved 
out,  which  by  contact  of  air  beoomesdeep  blue  and  insoluble,  and  finally 
precipitates.  This,  washed  aud  carefully  dried,  eonstitutes  the  indigo 
of  commerce.  Nor  is  fermentation  essential,  as  a  mere  infusion  of  the 
plant  in  hot  water  deposits  indigo  by  standing  in  the  air. 

Mr.  John  F.  D.  Smyth  in  his  "Tour  of  the  United  States,"  published 
in  London  in  1784,  referring  to  the  cultivation  of  indigo  in  the  South  at 
that  day,  said  that  about  twenty-five  hands  could  manage  a  plantation 
of  fifty  acres,  and  complete  the  manufacture  of  this  valuable  dyc-stutf, 
besides  providing  their  own  necessary  subsisteuce  and  that  of  the 
planter's  family.  If  the  land  was  very  good  each  acre  would  yield  from 
sixty  to  seventy  pounds  of  indigo;  at  a  medium  the  produce  was  fl% 
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poxinds,  but  this  was  regarded  by  many  skillful  planters  as  a  very  indif- 
ferent crop. 

It  must  be  admitted  that  the  highest  named  of  these  yields  was  very 
poor  indeed,  in  view  of  Loudon's  assertion  referred  to  above,  that  in  the 
Indies  seventeen  negroes  managing  twenty  acres  could  produce  five 
hundred  pounds  in  twelve  montl^.  It  may  tell  a  story  of  unthrifty  and 
unskilled  management  on  the  part  of  the  earlier  planters }  and  yet  the 
indigo-crop  of  that  day  was  a  very  important  one  in  the  country.  Cer- 
tainly in  tiie  light  of  the  progress  made  in  agriculture  since  that  time, 
covering  its  methods  of  planting,  fertilizing,  garnering,  and  embracing 
labor-saving  machinery  of  great  diversity,  greater  things  might  con- 
fidently be  expected. 

A  correspondent  of  Clinch  County,  Georgia,  recently  sent  to  the 
Department  a  specimen  of  the  indigo-plant  which  grows  wild  in  that 
section  and  in  great  abundance.  On  examination  it  proves  to  be 
Indigofera  anil.,  before  referred  to  in  this  article  as  the  variety  chiefly 
grown  in  the  West  Indies,  yielding  one  of  the  valuable  dyes  of  commerce. 
In  Georgia  it  is  cultivated  only  for  immediate  uses.  It  is  there  prepared 
as  follows :  The  plant  is  gathered  while  in  full  blossom,  viz :  the  stalk 
and  it9  branches  5  it  is  then  placed  in  a  barrel  or  trough  of  cold  water, 
where  it  is  left  to  soak  until  the  ends  of  the  stalks  turn  a  reddish  color, 
and  is  then  pounded,  or  "  churned,''  with  a  ladle  or  paddle  until  it  foams 
like  soap-suds,  then  lefk  to  settle. ,  The  sediment  at  the  bottom  is  the 
indigo,  or  coloring  matter. 

In  the  conn  ty  of  Orangeburgh,  S.  C,  there  are  six  indigo-farms,  carried  on 
by  some  of  the  older  men  of  the  county.  The  plant  grows  luxuriantly, 
and  is  found  in  the  woods  uncultivated.  The  only  variety  cultivated  is 
the  wild  indigo,  {Baptma  tinotoria^)  indigenous  to  the  county.  This  is 
not  a  superior  variety  for  cultivation  for  purposes  of  commerce,  the 
indigo  not  being  sufficiently  deep  in  its  blue,  and  in  quality  inferior  to 
that  produced  in  Georgia,  referred  to  in  the  preceding  paragraph.  For 
a  very  comprehensive  statement  of  the  condition  of  indigo  cultivation 
in  this  district,  and  for  a  comparison  of  the  profits  derived  fix)m  it  as 
compared  with  those  from  cotton-growing,  the  Department  is  indebted 
to  Mr.  Paul  S.  Felder,  of  Orangeburgh.    He  says  : 

The  wild  indigo  (Baptisia  Hnctoria)  is  the  favorite  in  this  county  for  the  manufac- 
ture of  indigo  for  market.  It  grows  from  the  seed,  (which  is  heavierthau  that  of  other 
varieties,)  and^  once  planted,  annually  comes  up  in  the  spring  £rom  the  roots,  its  vigor 
increasing  until,  on  account  of  the  annual  cuttings  and  removal  of  all  vegetation,  the 
ground  is  entirely  exhausted.  This  happens  in  from  six  to  ten  years.  No  fence  is 
needed  to  inclose  it,  as  stock  wiU  not  interfere  with  or  eat  it.  Those  who  have  planted 
it  here  never  use  manure  of  any  kind,  nor  ever  plow  it.  The  hoe  alone  is  used  to  keep 
down  weeds  and  grass  after  each  cutting.  Very  soon  the  plant  from  the  strong  roots  puts 
out  vigorous  sprouts,  which  shade  the  ground  and  keep  down  other  growth.  Hence 
its  cultivation  is  very  easy  and  the  cost  small.  The  greatest  labor  is  in  cutting,  which 
is  done  with  the  common  reap-hook  and  is  a  very  slow  process.  This  part  of  flie  work 
must  be  done  before  the  dew  dries  off  the  plant,  and  the  plant  is  transferred  to  the  vat 
before  it  wilts.  For  this  reason  more  hands  are  required  than  otherwise  would  be  nec- 
essary. If  a  light  reaper  that  could  be  pushed  by  hand  were  manufactured,  the  ex- 
pense would  be  greatly  lessened.  Manuiu  labor  is  necessaiy  because  the  plants  are  put 
m  new  land,  and  there  are  always  too  many  stumps  to  allow  the  work  of  horses,  mth 
the  use  of  a  mower  and  the  application  of  fertilizers,  I  think,  the  business  might  be 
made  one  of  great  profit.  As  it  is,  indigo  pays  better  than  cotton,  although  cotton 
cultivation  has  almost  (juite  superseded  it.  One  cause  of  this  supersession  is  that  in- 
digo cultivation  is  considered  an  unhealthy  business.  The  land  best  adapted  to  indigo 
is  a  sandy  soil,  the  poorer  parts  of  a  tract,  hence  when  it  ceases  to  yield  this  plant  it 
is  fit  for  nothing  else.  The  indigo  is  cut  as  loug  as  it  will  sprout,  and  coming  up  from 
the  root  it  sprouts  as  long  as  there  is  any  nutriment  in  the  ground.  After  the  fields 
are  abandoned  grass  comes  up,  and  in  a  few  years  of  accummation  of  vegetable  mat- 
ter indigo  may  grow  luxuriantly  again,  but  too  much  scattered  to  be  profitable  Jor 
gathering. 
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Comparing  tlio  profits  of  indigo  and  cotton  cultivation  respectively,  I  select  tlio 
number  of  five  hands,  because  less  than  that  number,  with  the  rudo  implements  used, 
cannot  manage  an  indigo-fann.  On  a  cotton-farm  provisions  for  teams  and  hands  and 
three  bales  ot  cotton  to  the  hand  is  good  planting;  it  is  more  frequently  fallen  short  of 
than  reached.  The  following  is  the  profit  arising  fi»m  the  labor  of  five  hands  in  the 
cotton-field : 

Wages  of  5  hands,  12  months $500 

Fertilizers 150 

Interest  on  purchase  of  teams,  tolls,  «fec 50 

|700 

Cotton  now  worth  15  cents  per  pound  in  Charleston,  less  freight  and  commis- 
sion, 3  cents  per  pound,  15  bales,  400  i>ound8  i)ei*  bale,  at  13  cents 840 

Profit  on  cotton 1 140 

Five  hands  on  an  indigo-farm  will  make  provisions  and  250  pounds  of  indigo  per 
hand. 

1,250  pounds  indigo,  at  75  cents  per  pound 937  50 

Expenses:  wages,  5  hands  5  months $250 

Interest  on  teams,  &c 50 

300  00 

Profit  on  indigo 6:W  50 

Mr.  Felder  adds  that  indigo-lands  can  be  bought  at  from  50  cents  to 
$1  per  acre.  His  statement  throws  considerable  light  upon  the  pos- 
sibilities of  indigo  cultivation  carried  on  with  knowledge.  As  is  shown 
in  this  article,  indigo  requires  good  land,  abundant  and  rich  manuring, 
and  careful  manipulation.  The  choice  of  a  good  variety  for  cultivation 
is  a  condition-precedent,  of  course.  Yet  we  here  see  that  lands,  con- 
sidered as  useless  for  any  other  purpose,  sandy  soils,  lands  full  of  stamps, 
without  manures,  without  any  cultivation  whatever,  yield  a  profit  even 
above  cotton  that  is  simply  enormous.  At  the  same  time,  no  imple- 
ments except  the  hoe  and  the  reap-hook  are  employed,  and  a  variety  of 
the  indigo-bearing  plants,  ranking  low  for  quality,  is  relied  upon  for  a 
product  The  indigo  of  Bengal  commands  $2.30  to  $2.60  per  pound; 
that  of  Guatemala,  $1.90  to  $2.00;  while  that  of  South  Carolina  sells  for 
75  cents  per  pound.  It  would  seem  possible  that  if  enterprise  and  skill 
were  turned  toward  the  improvement  of  the  methods  of  the  cultivation 
and  maufacture  of  indigo,  as  in  the  case  of  other  valuable  products;  if, 
for  example^  lands  for  the  purpose  were  raised  to  the  proper  tilth,  and 
kept  up  to  it  as  nearly  as  may  be;  if  machinery  were  provided  for  the 
more  expeditious  cutting  of  the  leaves,  and  for  the  more  certain  expres- 
sion of  the  coloring  matter^  requiring  less  labor  and  yielding  more  cer- 
tain and  assured  results ;  if,  in  a  word,  knowledge,  backed  by  capital, 
were  employed  in  the  industry,  the  proauction  of  indigo  might  possibly 
again  be  made  remunerative  on  southern  fields. 


CULTURE  OF  RAMIE  AND  JUTE. 

Within  the  last  few  years  the  Agricultural  Department  has  taken 
much  interest  in  the  subject  of  ramie  and  jute,  the  seeds  of  which  were 
originally  introduced  by  it  into  the  countiy  and  extensively  distributed 
in  the  Southern  States.  The  effect  of  this  has  been  to  make  the  impres- 
sion that  the  cultivation  of  these  plants  is  about  to  become  one  of  the 
most  important  industries,  and  especially  valuable  because  it  will  give 
a  profitable  employment  to  the  planters  and  lands  of  a  portion  of  the 
country  where  a  larger  production  of  cotton  so  lessens  the  price  as  to 
make  any  new  production  desirable. 
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Exi)eriments  lately  made  in  the  State  of  Louisiana  iu  the  cultivation 
and  preparation  of  both  ramie  and  jute  seem  to  settle  the  question  that 
it  is  hoth  practicable  and  profitable.  The  Department  has  sought  to 
gather  all  the  information  which  can  be  gained  on  the  subject;  and,  at 
its  instance,  a  treatise  has  been  prepared  by  Eraile  Lefranc,  of  the 
*'  Southern  llamie-Planting  Association,^  whose  experiencej  both  in  the 
cultivation  of  tlieso  plants  and  preparation  of  their  fibers,  enables  him 
to  speak  confidently  of  the  success  that  company  has  met  with. 


RAMIE. 

BY  EMILE  LEFRANC. 

At  last  this  remarkable  textile  plant  is  enabled  to  leave  the  liamssing  and  exj^en- 
sivo  phase  of  experimental  struggle;  it  can  now  safely  enter  into  the  broad  and  rich 
sphere  of  productive  cultivation,  and  open  a  new  scmi-ce  of  ^jrosperity  in  the  industrial 
area  of  the  New  World. 

It  has  just  been  delivered  from  the  heavy  impediments  which  have,  so  far,  prevented 
its  useful  development. 

After  having  been  the  objoca  of  years  of  labotioufi  and  costly  efforts  in  many  fjiiarters, 
and  by  many  searchiDg  minds,  the  arduous  probl^n  <^  aeparatiug  economicaUy  that 
fine  textile  from  its  green  coating  has  been  satisfactorily  mlved  in  New  Orleans.  The 
difficulty  of  applying  the  proper  treatment  to  the  fiber  is  now  radically  removed  by 
the  completion  of  an  improved  dccorticating-machine,  patented  in  l^,  and  finally 
perfected  in  1873,  that  is  to  say,  a  few  months  ago. 

The  machine  waa  put  pubuoly  in  operation  last  September,  on  the  farm  of  the 
^*  Southern  Ramie-Planting  Aasociation  of  New  Orleans.'' 

It  has  worked  for  weeks  in  the  'regular  decortication  of  ramie  and  jute  in  green 
stalks.  Undeniable  evidence  has  been  there  furnished  of  the  long  souglit-for  discovery 
of  a  successful  method  for  setting  free  the  rich  fiber  from  its  tenacious  bark  and  pithy 
envelope. 

Introduced  into  Louisiana  toward  the  fidl  of  1867,  the  ramie  has  had  ample  time 
to  prove  its  vitaUty  and  toughness  as  a  perennial  growth.  With  little  or  no  care  it 
has  thriven  alone  Snce  then,  and  wherever  attention  has  been  given  to  it,  its  pro- 
pagation has  been  considerable.  In  some  rich  and  elevated  soils  the  plant  has  stood 
and  propagated  without  the  least  cultivation  for  the  last  six  years.  The  st^ms^e  in 
winter,  »id  multitudes  of  otliera  shoot  f<Mlh  every  spring.  UTiero  the  bushes  are 
regularly  cut  three  or  four  times  a  year,  the  more  'vigorous  and  luxuriant  is  the 
growth.  All  these  facts  sufficiently  prove  the  perennial  and  hardy  vitality  of  the 
plant,  as  also  its  adaptability  to  our  soil,  and  the  congeniality  of  our  climate.  There- 
f6re  the  agricultural  problema  and  the  questions  of  acclimation  are  also  solved  and 
aetUed.  If  the  ramie  indi^stiy  did  not  unfold  sooner  the  advantage  of  the  ^.laat,  it 
was  Bolely  on  account  of  the  unprofitable  or  inefficient  methods  of  extracting  the 
fiber.  When  first  Introducod  on  tnis  continent,  the  treatment  of  the  ramie-plant  was 
erroneously  assimilated  to  that  of  the  nettle  family.  The  universal  opinion  was  that 
it  should  be  treated  like  Jute>  flax,  hemp,  and  other  textiles  of  the  eannabia  variety, 
which  are  disintegrated  lengthwise  from  the  stems  by  t^e  simple  process  of  water  fer- 
mentation. 

The  error  was  *  soon  discovered.  Kamie-fiber  adnuts  of  no  rotting  action  on  the 
stalks.  Steeped  and  fermented  in  water  or  exposed  to  the  air,  it  is  decomposed  and 
reduced  to  a  short  an  I  weak  fiber,  saturated  with  tannic  acid  and  spotted  with  tan- 
bark.  Moreover  the  process  is  tedious  and  anti-economical.  It  has  been  found  that 
the  envelope  of  the  ramie-fiber  contains  some  sulphuric  and  carbonic  elements,  which 
dissolve  the  joints  of  the  cellulose  when  the  stem  is  subjected  to  the  acetic  degree  of  fer- 
mentation or  rotting.  Then,  some  chemists  resorted  to  the  procesR  of  neutralising 
those  dissolvintc  element's  by  means  of  an  acidulated  bath  for  the  plants. 

But  those  diS'ercnt  systems  were  of  no  avail,  because  they  requiixid  the  additional 
intervention  of  machinery  to  break  and  hackle  the  filament,  which  was  otherwise  more 
or  less  injured  in  its  quality  by  the  unnatural  treatment  to  which  it  was  subjected.  In 
face  of  the  despotic  ejcigencies  of  economy  in  labor,  and  the  absolute  necessity  of  a 
large  production,  none  of  thoae  methods  was  practicable. 

But  another  road  lay  open  to  logical  and  searching  intellects.  They  were  guided  by 
the  investigation  of  the  following  points : 

iTirst.  What  is  the  process  of  tlie  Chinese,  who  for  centuries  have  monopolized  the 
ramie-fiber  trade  T  Their  process  consists  in  stripping  the  ramie-plant  and  scrapteg 
the  bark  containing  the  filament. 
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Second.  Wby  do  they  not  proceed  by  rotting  the  stalks  as  they  do  for  their  other 
long  textiles  ?  Because  they  know  that  the  nature  of  the  ramie-plant  does  not  permit 
it;  they  «are  aware  that  this  fine  fiber  can  only  be  obtained  by  separating  tirat  the  inju- 
rious bark,  which,  bein^  removed,  permits  the  ordinary  process  of  rotting  and  bleach- 
ing on  the  uncoated  ana  free  filament. 

The  question  being  so  propounded  and  answered,  there  was  but  one  way  to  solve 
the  problem — to  construct  a  machine  capable  of  doing  what  the  Chinese  do  by  hand. 
They  skin  the  stalk  and  clean  the  outer  bark  off  with  a  knife,  and  each  hand  obtains  in 
this  manner  one  or  two  poinds  per  day  of  a  marketable  raw  product.  A  machine  had 
then  to  be  invented  that  would  supply  daily  one  thousand  pounds  of  a  similar  product. 
8u£h  was  the  task,  and  it  has  been  accomplished. 

But  inventions  of  that  kind,  with  no  precedent,  no  basis  in  existing  machinery*,  are 
not  the  work  of  a  day;  they  are  the  result  of  years  of  persistent  experimentation  and 
coneentr&ted  thought. 

Sound  and  uscfm  contrivances  ha^*^  ever  been  of  alow  growth.  It  seems  that  a  cer- 
tain experimental  and  painful  stage  is  the  necessary  tribute  paid  in  advance  to  the 
benefits  of  progress. 

Practical  persons  familiar  with  the  treatment  of  textiles  know  the  Impossibility  of 
cleaning  thoroughly  any  fiber,  dried  or  green,  by  the  continuous  action  of  machinery. 
Either  with  drums  or  beaters  the  cleaning  instruments  caniM)t  turn  out  the  filament 
without  a  certain  quantum  of  cha£f  and  other  refuse  entangled  in  the  fiber.  All 
experiments  on  this  point  have  failed,  and  proved  the  insuperable  difficulty  of  cxx>ell- 
ing  by  continuity  of  friction  all  the  particles  of  pith  that  have  penetrated  into  the 
fil^r.  It  is  only  through  a  sccaping  process,  aetiiig  in  a  backward  and  forward  direc- 
tion, that  a  per&ct  cleaning  can  be  obtained. 

The  contrivance  that  cleans  ramie,  and  furnishes  a  product  similar  to  that  of  China, 
Is  founded  on  that  true  prineiple,  as  follows : 

Bevolving  cleaners,  provided  with  a  peculiar  sort  of  knives,  receive  gradually,  by 
means  of  a  circular  carrier,  bunches  of  stemSy  which  are  doubled  down  and  hc^ked  in 
the  middle.  The  carrier  withdraws  them  from  the  rotary  action  of  the  cleaners,  and 
delivers  them  in  the  form  of  clear  ribbons,  of  a  light  yellow  color,  as  fine  as  the 
imported  China-grass. 

That  crude  ramie-staple  is  worth  from  £65  to  £70  per  ton  in  Europe,  but  American 
manufacturers  offer  20  or  25  cents  a  pound  for  it,  inrovided  a  large  supply  be  secured. 
On  account  of  the  aforesaid  difficulty  of  decortication  by  machmery,  it  has  hitherto 
been  impossible  to  comply  with  this  condition,  and  consec^uentl^  the  cultivation  of 
the  plant  has  remained  stationary  in  America.  This  impediment  is  now  about  to  dis- 
appear, and  a  nourishing  trade  will,  no  doubt,  be  soon  inaugurated.  Then  there  will 
be  no  reason  for  confining  the  value  of  the  fiber  to  what  it  is  worth  in  its  crude  condi- 
tion. Properly  ungummed  and  bleached  by  the  process  hereafter  described,  ramie- 
fiber  acquired  a  double  and  triple  market  value.  Then,  if  dressed  and  combed  smoothly, 
it  has  the  beauty  and  value  of  a  lustrous  stable  which  is  classed  next  to  silk  for  strengm 
and  brilliancy.  The  tissues  called  "  Japan  silk,"  "  Canton  goods,"  "  grass-cloth,"  "  Nan- 
kin linen,"  and  many  other  varieties  of  dry-goods,  are  generally  nmde  of  ramie  mate- 
rial, more  or  less  mixed  with  other  fiber. 

English  manufacturers  have  monopolized  the  ramie  or  China-grass  trade  in  Europe 
and  America,  and  kept  somewhat  secret  the  process  of  finishing  and  weaviuc  the  fiber. 
Almost  all  thedress-goods— tmixed  with  brilliant  materials  and  imitating  silk  f.ibrics — 
are  made  in  part  of  ramie.  Leeds  and  Bradford  are  the  principal  manufacturing  cen- 
ters that  nse  that  staple  as  a  substitute  for  silk  in  many  sorts  of  goods.  It  is  a  com- 
mon error  to  consider  ramie  as  a  substitute  for  cptton. 

None  of  the  Bohemaria  or  Urtioa  grasses  have  the  necessary  requirements  for 
dethroning  that  useful  king.  The  effect  produced  by  the  ramie-fiber  is  cooling  rather 
than  warming,  and  it  cannot  for  that  reason  take  the  place  of  the  indispensable  cot- 
ton-staple. Flax  will,  perluips,  feel  its  competing  influence,  because  the  ramie- tow, 
called  cottonized  ramie,  entera  into  the  manufacture  of  fine  linen  and  cambric  imita- 
tations.  But  the  kmg  ramie-staple  has  a  higher  destiily;  it  is  in  the  rich  domains  of 
the  silk  tradQ  that  it  will  predominate  as  an  ally  more  or  less  officially  recognized. 
Like  certain  sorts  of  wines,  such  as  champagne,  port,  sheiry,  Madeira,  and  others,  whose 
consumption  exceeds  considerably  the  genuine  produce,  the  so-called  silk  products 
CTeatly  surpass  in  volume  the  actual  amount  of  silk  that  could  be  obtained  from  tdl 
the  coooons  of  the  whole  world.  Evidently  there  is  some  precious  substitute  more  or 
less  openly  introduced  into  the  pretended  silk-stock.  What  is  this  contraband  mate- 
rial f  Lancashire  and  L^ons  manufacturers  could  probably  answer  the  query.  But, 
resorting  to  no  such  indiscreet  question,  we  can  derive  some  light  and  infonnation 
from  the  following  figures  of  the  eastern  exporting  trade.  In  a  pamphlet  recently  b- 
lished  on  the  subject  of  ramie  by  Baron  Jean  So  Bray,  we  find  that  the  expc.  of 
China-grass  from  Shanghai  alone  amounted  in  1865  to  3,240,000  kilograms — about 
seven  millions  of  pounds.  It  is  reasonable  to  infer  that  this  exportation  has  increased 
ever  since,  and  that  India  and  Japan  have  furnished  also  to  the  outside  trade  a  certain 
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sbare  of  tho  staple.  Whatever  may  be  the  coDsamption  now,  it  is  certain  that  the 
demand  for  this  nno  article  will  for  a  long  period  exceed  the  supply.  The  limited  sor- 
plos  over  and  above  the  home  consumption  of  the  crowded  populations  of  Asiatic 
countries  has  been  a  drawback  to  the  diffusion  of  ramie  in  other  parts  of  the  world. 
The  cleaning  process  of  the  Chinese  permits  to  each  hand  an  average  of  only  1^  pounds 
a  day ;  hence  the  limited  production. 

It  is  a  well-known  fact  that  if  American  manufacturers  have  not  yet  displayed  their 
usual  enterprising  spirit  and  in^nuity  by  availing  themselves  of  the  advantages  with- 
out number  offered  by  the  ramie^  it  is  because  thev  could  not  secure  a  regular  supjAy 
of  the  fiber.  But  the  decortication  of  the  plant  being-  now  easy  and  economical,  its 
cultivation  will  receive  its  duo  development,  and  permit  our  industrial  institutions  to 
check  the  foreign  monopoly  of  ramie  goods.  We  nave  now  on  hand  all  the  necessary 
elements  for  the  rapid  progress  of  its  cultivation  and  production :  abundance  of  plants 
and  roots  as  acclimated  seed ;  lands  and  climate  perfectly  suitable  {  practical  knowl- 
edge derived  from  six  years  of  experiment;  and,  finally,  the  mechanical  means  of  har- 
vesting this  valuable  product. 

Having  thus  exhibited  the  actual  standing  of  ramie  as  the  element  of  new  branches 
of  manufactures  on  l^iis  continent^  and  demonstrated  that,  instead  of  being  abandoned 
asa  Mlure,  which  many  thought  it  was,  it  has  silently  prepared  its  way  to  success,  we 
deem  it  proper  to  state  briefly  the  past  status  of  tho  plant,  and  the  use  made  of  it  by 
its  original  producers. 

If  Bamie  is  a  novelty  for  the  New  World,  it  has  been  in  use  from  remote  antiquity  in 
the  Old.  Japan.  China^  India,  and  almost  all  the  islands  of  the  East  have,  for  centu- 
ries, made  of  it  the  basis  of  their  home  fabrics,  and  an  object  of  foreign  trade.  The 
Greeks  and  the  Romans  used,  as  silk  clothing,  ramie  goods  imported  &om  the  coim- 
tries  of  Southern  Asia.  Virgil  mentions  the  fSit,  and  iKlmires  those  rich  tissues,  in  hiB 
Georgics.  He  calls  them  the  brilliant  j)roduct  of  the  silk  countries  of  the  East.  Sev- 
eral learned  Jesuits,  when  missionaries  in  Japan  and  China,  discovered  that  "thia  bril- 
liant product."  so  admired  by  the  Roman  poet,  was  the  nettle-fiber  called  "  kara"  in 
Sapan,  "ma."  or"chu-ma,"  in  China,  "rhea"  in  the  East  Indias,  and  "raniahy^or 
*^  ramie"  in  Java.  All  these  denominations  in  the  Um^ages  of  the  countries  producing 
the  plant  have  some  meaning  in  regard  to  the  varieties  in  the  nettle  family.  The 
generic  name  of  the  plaat  is  "Urtica/'  of  the  Bohemaria  tribe.  But  in  its  numerous 
varieties  there  are  different  qualities  classed  under  two  principal  types :  UrtUsa  nivea 
(the  English  China-grass)  and  Urtioa  utiliSj  or  tenadsBima,  which  is  the  ramie.  The 
latter  is  the  better  of  the  two.  We  have  both  varieties  in  Louisiana,  and  we  can  con- 
firm Dr.  Decaiane's  assertion  of  the  superiority  of  ramie  over  China-grass.  Thus  UrUca 
Tttrea,  with  the  leaves  green  on  one  side  and  silvery  on  the  other,  is  inferior  both  in 
productiveness  and  in  quality.  Its  fiber  remains  greenish,  stiff,  and*  brittle.  It  is  tho 
reverse  with  the  ramie,  or  Urtica  ienada^ma.  It  is  partly  for  that  reason  that  tho 
English  government  of  East  India  promotes  by  all  possible  means  the  production  of 
that  variety  in  Hindostan.  It  is  named  rAea  there  and  ramie  here.  The  Asiatic  ety- 
mology of  the  two  names  corresponds  logically  to  the  meaning  of  "  high  branches." 

Roxburgh  in  England,  Decaisne  in  France,  and  the  Department  ol:  Agriculture  in 
America  are  the  principal  introducers  of  the  plant  into  the  scientific  spheres  of 
their  respective  countries.  They  have  personally  verified  the  industrial  value  of 
ramie  as  the  genuine  kind  of  Bohemaria,  and  recommended  its  adoption  to  agricul- 
turists. Decaisne.  professor  of  the  Museum  of  Natural  History  in  Pans,  has  published 
a  notice  in  which  ne  traces  the  use  of  the  textile  in  Europe  as  far  back  as  the  seventh 
century.  '^  Russia,"  he  says,  "  received  it  from  the  Tartar  and  the  Chinese  as  damask 
silk;  Holland  received  it  from  her  Asiatic  establishments,  and  trades  still  with  it, 
under  the  name  of  nettledoeck;  England,  under  Queen  Elizabeth,  learned  from  the  bot- 
anist Lobel  the  value  of  the  article,  and  has  since  labored  to  monopolize  its  trade 
throughout  the  civilized  world. 

In  Europe,  especially  in  France,  new  ideas  and  discoveries  are  promptly  inv^tigated 
and  sifted  out  by  scientific  volunteers  laboring  ardently  to  keep  tneir  minds  in  activity, 
or  to  have  the  pleasure  and  the  honor  of  conmbuting  to  the  progress  and  the  welfare 
of  mankind.  They  do  there  in  theory  what  our  Department  of  Agriculture  does  hero 
in  practice.  They  study,  think,  and  write  on  any  agitated  subject,  and  send  the  result 
of  their  mental  efforts  to  some  academy  or  institute,  whence  it  is  publicly  disseminated 
throughout  the  world. 

The  ramie  question  has  been  turned  over  and  over  again,  for  years,  by  writers  on 
industry  and  economy.  Numerous  memoirs,  pamphlets,  and  booKS  have  appeared  in 
the  wake  of  the  learned  Roxburgh  and  Decaisne.  But  few  of  those  publications  pos- 
sess the  tangibility  of  accurate  facts  and  of  practical  knowledge.  The  majority  are 
merely  vague  repetitions  of  old  reports,  and  convey  no  instruction  of  a  solid  nature. 
One  of  the  rare  good  treatises  on  the  matter  is  that  of  Ramon  de  la  Sagra,  member  of 
the  French  Institute.  It  has  been  publidied  in  the  Bulletin  de  la  Socidte  d'Acolima- 
tion  of  1869,  which  is  similar  in  its  object  to  the  monthly  report  of  the  United  States 
Department  of  Agriculture.    That  treatise  is  a  clear  and  reliable  exposition  of  the 
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Chinese  motliodB  omployetl  in  the  cultivation  and  treatment  of  the  plant,  but  the  writer 
concludes,  in  harmony  with  all  those  that  are  properly  enlightened  on  the  points  in 
question,  that  the  profitable  cultivation  of  ramie  is  doubtful  in  European  latitudes^  or, 
at  all  events,  not  to  be  attempted  until  the  cleaning  can  be  performed  by  efficient 
machinery.  In  the  Union  the  plant  has  a  wide  field  and  an  amjile  marjgin  in  regard  to 
the  latitudes  congenial  to  its  growth.  The  Gulf  States  and  California  have  m  that 
Respect  the  requisite  qualities,  particularly  Louisiana,  where  the  plant  was  first  intro- 
duced from  Mexico,  in  1667,  and  subjected  since  to  various  tests.  To  two  persons  is 
due  the  credit  of  its  introduction  into  the  United  States,  viz.,  Monsieur  Ernest  Godeaux, 
in  that  year  consul  of  France  in  New  Orleans,  and  Benito  Roezl,  a  Bohemian  botanist, 
once  a  resident  of  Santa  Comapan,  in  Mexico.  M.  Grodeaux,  who  was  consul  at  Shang- 
hai before  coming  to  New  Orleans,  had  brought  from  China  fine  white  clothing  made 
of  "  ma."  It  was  remarked  and  admired  by  every  one  for  its  various  qualities.  Hav- 
ing observed  that  the  latitude  and  soil  of  Louisiana  could  not  be  uncongenial  to  the 
plant,  M.  Godeaux  ordered  some  ramie-seed  from  China.  But  it  failotlto  come  in 
proper  condition.  By  a  curious  coincidence  Roezl  arrived  at  that  time  from  VflraCruz 
with  a  lot  of  rami^roots  for  sale.  He  had  also  a  few  plants  growing  in  flower-pote. 
M.  Godeaux  identified  and  recommended  the  plant  as  bemg  the  same  he  had  attempted 
to  introduce  into  Louisiana  as  a  profitable  article  of  cultivation.  The  Department  of 
Agriculture,  then  superintended  by  General  Horace  Capron,  also  recognized  the  identity 
of  that  Bohemaria  and  officially  proclaimed  its  ments,  aa  the  Hon.  Frederick  Watts 
now  does  in  regard  to  jute. 

The  New  Orleans  press,  the  Picayune,  the  Times^  the  Bee,  the  Renaissance  Louisi- 
anaise,  &c.,  studied  elaborately  the  value  and  utilization  of  this  textile,  and  recom- 
mended its  adoption.  Roezl  sold  his  roots  in  small  quantities  to  numerous  experimenters, 
and  the  initiation  of  the  plant  was  effected  with  varied  success  in  difterent  quarters  of 
Louisiana,  Mississippi,  Texas,  South  Carolina,  Georgia,  Alabama,  &c.  Thus  a  few 
hundreds  of  sickly  ratoons,  transplanted  ^m  Mexico,  where  a  dozen  roots  had  been 
previously  imported  from  Java,  rapidly  produced  millions  of  plants  in  these  States. 
But  the  vicissitudes  of  the  country,  the  want  of  efficient  machinery,  as  also  insufficient 
care  and  attention,  caused  the  decay  of  a  great  portion  of  this  first  growth.  Louisiana 
is  probably  the  only  spot  where  the  propagation  of  the  plant  was  maintained.  All 
sorts  of  experiments  on  the  various  points  to  be  studied  made  the  writer  of  this  memoir 
familiar  with  the  ramie  cultivation  and  its  requirements.  The  successful  cultivation 
of  the  ramie  is  not  exactly  an  easy  task,  as  many  suppose  it  to  be,  nor  can  the  plant 
adapt  itself  to  any  kind  of  soil  indiscriminately,  as  it  has  been  reported.  Experience 
has  demonstrated  that  a  durable  stand  requires  a  judicious  choice  of  land  and  situa- 
tion, also  intelligent  and  attentive  labor  at  the  outset.  Bearing  in  mind  that  ramie  is 
a  perennial  growth  of  great  productiveness,  which  can  last  for  years  and  years,  it  will 
logicsdly  be  admitted  that  a  selected  and  well-prepared  soil  is  indispensable  to  secure 
the  benefit  of  frequent  cuttings  and  a  lengthened  stand.  Therefore  the  observation  of 
the  following  rules  will  be  absolutely  necessary  for  the  cultivation  of  ramie,  and  for 
drawing  from  the  rich  plant  all  it  can  yield : 

First.  Whether  for  nursery  purposes  or  for  cultivation,  the  land  must  be  sufficiently 
elevated  to  receive  the  benefit  of  natural  drainage,  because  the  roots  will  not  live  long 
in  a  watery  bottom. 

Secondly.  The  soil  must  be  deep,  rich,  light,  and  moist  as  the  sandy  alluvia  of  Louisi- 
ana.   Manure  supplies  the  defects  in  some  lands  in  these  respects. 

Thirdly.  The  field  must  be  thoroughly  cleared  of  weeds,  ]^owed  twice  to  the  depth 
of  8  or  10  inches  if  possible,  harrowed  as  much  as  a  thorough  pulverizing  requires,  and 
carefully  drained  by  discriminate  lines  of  ditches.  Water  must  not  be  allowed  to  stand 
in  the  rows  of  the  plant. 

The  land  being  thus  prepared,  planting  becomes  easy  and  promising.  December. 
January,  and  February  are  the  best  months  in  which  to  plant.  Roots,  ratoons,  and 
rooted  layers  are  the  only  available  seed.  They  are  generally  4  or  5  inches  long,  care- 
fully cut,  not  torn,  from  the  mother-plant.  The  dusty  seed  produced  by  the  ramie- 
stalks  in  the  fall  can  be  sown,  but  it  is  so  delicate  and  requires  so  much  care  during 
the  period  of  germination  and  growth  that  it  seldom  succeeds  in  open  land.  The 
regular  germinating  power  of  that  seed  is  also  questionable.  The  Department  of 
A^cnlture  vainly  tried,  a  few. "years  ago,  to  diffuse  this  seminal  cultivation  by  distrib- 
uting imported  seed,  which  never  germinated. 

In  the  presence  of  these  difficulties,  and  of  the  sure  propagation  obtained  from  frac- 
tional roots,  sowing  has  been  abandoned  and  replanting  adopted  as  follows : 

Furrows  5  or  6  inches  deep  and  5  feet  apart  are  opened  with  the  plow.  The  roots 
are  laid  lengthwise  in  the  middle,  close  m  succession  if  a  thick  stand  of  crop  is  desired, 
but  placed  at  intervals  if  nursery  propagation  is  the  object  in  view. 

The  first  mode  wiU  absorb  3,000  roots  i^er  acre,  but  will  save  the  labor  of  often  filling 
the  stand  by  propagation.  The  second  mode  will  spare  three-fourths  of  that  amount 
of  roots,  but  will  impose  the  obligation  of  multiplying  by  layers.  Being  placed  in  the 
furrow  closely,  or  at  intervals,  the  roots  are  caref  uliy  covered  with  the  hoe.   Pulverized 
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eartli  and  manure  spread  over  the  roots  insure  an  early  and  luxuriant  growth  in  the 
gprtng.  When  the  shoots  have  attained  a  foot  in  height  they  are  hilled  np  hko  pota- 
toes, com,  and  all  other  plants  that  require  good  footing  and  protection  from  the 
fermenting  effect  of  stagnant  water.  The  intervals  between  the  rows  being  deepened 
by  the  hilling  have  also  a  draining  influence,  which  can  be  rendered  still  more  effective 
by  ditches  dug  across  from  distance  to  distance,  say  16  feet. 

Good  crops  are  obtaincil  by  thickening  the  stands.  The  stems  are  then  abundant, 
fine,  straight,  and  rich  in  liber.  Close  panting  is  then  necessary,  inasmuch  as  it 
prevents  the  objectionable  branching  of  the  stalks.  Crooked  and  branchy  ramie  is 
unfft  for  mechanical  decortication ;  it  causes  waste  and  yields  an  inferior  quality  of 
fiber.  The  period  at  which  the  plant  is  ripe  for  cutting  is  indicated  by  a  brownish 
tinge  at  the  foot  of  the  stems.  At  that  early  stage  the  plant,  though  greenish,  yields 
a  fine  and  abundant  filament ;  it  also  produces  three  or  four  crops,  according  to  soil 
and  climate.  The  first  cutting  may  be  unprofitable  on  account  of  the  irregulaiity  and 
sparseuess  of  the  growth ;  but  if  the  stand  is  well  razeed  and  manured  over  the  stub- 
bles the  ensuing  cuttings  wUl  be  productive.  For  that  puriK)se  the  field  must  be  kept 
clear  of  grass  until  the  growth  be  sufficiently  dense  to  expel  the  parasites  by  its  shade. 
That  necessary  density  is  obtained  by  means  of  the  important  layiiSg  process.  This  con- 
sists in  bending  down.r^ght  and  left  along  the  growing  stand,  the  liighest  switches,  and 
in  covering  them  with  earth  up  to  the  tco^der  j^p,  which  must  not  be  smothei-ed.  One 
of  the  causes  of  the  perennity  and  of  the  vigor  of  the  plant  is  the  nourishment  it 
draws  from  the  agencies  of  the  atmosphere.  Consequently  the  leaves  of  the  layers 
should  never  be  buried  under  ground.  When  pvo^perly  performed,  laying  is  very  profit- 
able ;  it  creates  an  abundance  of  new  roots,  and  fills  up  rapidly  tlie  voids  of  the  stand. 

After  two  years  the  plants  may  be  so  thick  as  to  spread  out  in  the  rows.    Then  the 

Elow  or  the  stubble-cutter  has  to  chop  in  a  line,  on  one  side,  the  projecting  ratoons. 
t  well  executed  this  operation  leads  to  notable  advantages : 

First.  It  extracts  roots  or  fractional  plants  suitable  for  the  extension  of  the  cultiva- 
tion elsewhere. 

Secondly.  It  maintains,  as  a  pruning,  a  vigorous  life  and  develops  a  luxuriant  growth 
in  the  stand. 

Thirdly.  If  always  applied  on  the  same  side  of  the  row,  this  sort  of  stubble-cutting 
has  the  remarkable  advantage  of  removing  gradually  the  growth  toward  the  unoocu- 
pied  land  in  the  intervals,  and  of  pushing  it  Into  a  new  position  without  disturbance. 

That  slow  rotation  preserves  the  soil  from  rapid  exhaustion,  and  the  ramie  from 
decay^  through  the  accumulation  of  roots  under  ground.  Of  course  this  lateral  plow- 
ing wiU  not  prevent  the  opposite  row  from  receiving  the  benefit  of  hoeing  after  each 
crop.  Experiments  made  in  Louisiana  hare  demonstrated  the  ef&ciency  of  that  method ; 
to  which  are  duei  the  preservation  and  propagation  of  the  plant  in  that  State,  while  it 
has  iHjen  destroyed  in  other  sections  for  want  of  similar  care. 

It  is  through  such  iudioious  methods  that  the  old  land  of  China  has  preserved  suffi- 
cient fertility  to  prouuce  constantly  the  ramie  for  many  centuries.  After  each  cutting 
Chinese  planters  plow  on  one  side  and  make  cleanly  the  stand ;  then  they  cover  it  with 
a  thick  coat  of  manure.  That  maintains  the  moisture  and  fertility  of  the  soil,  and,  at 
the  same  time,  preserves  the  plant  from  excessive  heat  or  extreme  cold.  That  pro- 
tective system  permits  in  winter  ramie  cultivation  in  latitudes  corresponding  to  those 
of  Maryland  and  Virginia.  It  could  even  be  undertaken  farther  north  by  another 
Chinese  applioation. 

In  some  oold  regions  of  the  northwestern  parts  of  the  Celestial  Empire  China-grass  Is 
cultivated  like  potatoes.  Planters  dig  up  the  stand  every  f aU,  after  the  lost  cutting, 
and  store  the  roots  in  cellars  to  replant  them  in  the  spring ;  yet  they  generally  obtain 
two  crops  by  that  unfavorable  process. 

Let  us  now  close  this  notice  with  a  deacripition  of  the  harvesting  operations.  As  we 
have  already  said,  the  cutting  must  commence  when  the  stalks,  in  &nse  bushes,  Ijeoome 
brownish  at  about  a  foot  above  the  ground. 

The  American  Mower,  World  No.  I,  witli  the  new  short  blades,  will  now  ramie  easily 
and  rapidly.  The  reaper  will  permit  the  stems  to  be  gathered  m  sheaves  like  wheat. 
Men  and  wmnen  walkmg  behind  the  mower  tie  them  and  equalize  the  ends.  Thus  they 
build  them  in  stacks  from  distance  t9  distance  on  the  ground.  After  a  few  days  the 
leaves  wither  and  fall  imdsr  the  handling  and  the  sh^ng  they  undergo  whUo  they 
are  being  carried  to  the  machine.  Ramie  may  renmin  cut  from  eight  to  fifteen  day&, 
according  as  the  weather  is  dry  or  damp,  before  it  is  decorticated. 

There  is  also  between  the  first  and  tmt  degree  of  maturity  a  space  of  time  which 
Icuves  a  sufficient .  margin  for  the  harvesting  of  50  acres  per  macliine.  The  yield  of 
ramie-fiber  per  aci-e  vanes  accordiiig  to  the  density  of  the  i^owth.  A  plantation  with 
regular  thick  stands  will  produce  from  400  to  500  pounds  oi  crude  fiber  \}cr  acre  at  each 
cutting. 

The  process  of  deaortication  is  simple  andeaaty.  The  bunches  coming  from  the  field, 
with  as  few  leaves  as  possible,  are  placed  one  by  one  in  succession  in  the  compressing 
aperture  of  the  feeder  of  an  endless  circular  carrier.    The  stalks  biought  under  the 
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infloenc^  of  tbe  attractive  rotation  Df  cleanerfl,  revolvine  -svith  great  velocity,  sire 
crushed  at  their  entry  and  scraped  at  their  exit  by  the  peculiar  effect  of  the  horizontal 
carrier,  which  turns  out  the  cleaned  fiber  on  the.  opposite  side  of  the  feeder. 

The  yield  of  tbe  machine  will  he  in  proportion  to  its  size  and  power.  The  cleaning 
is  incessant  if  the  machine  is  fed  constantly  by  a  quick  handling.  Its  principle  offers 
the  facility  of  such  an  expansion  that  the  apparatus  can  be  made  large  enough  to  clean 
one  ton  of  fiber  per  day  with  a  twenty-horse  motive-power.  It  is  not  only  to  ramie, 
but  also  to  jute,  fiax,  hemp,  and  all  8tr«jng  textiles,  m  green  plants,  that  this  new 
machine  can  bo  suocessf nlly  applied.  It  is  demonstrated  hy  theory  and  practice  that 
the  textiles  extracted  in  a  green  state  retain  all  the  natural  qualities  of  strength  and 
color,  which  lose  always  50  per  cent,  hy  the  ordinary  process  of  rotting  in  stalks. 
The  avoiding  of  that  loss  is  one  of  tibe  great  advantages  of  the  machine,  oesides  the 
important  economy  in  labor.    Now  comes  the  disintegration  of  the  decorticated  fiber. 

The  yeUowish  ribbons  prodnoed  from  the  plant  engf^ged  in  the  poachine  are  the  crude 
fibers.  Albumen  keeps  them  undivided,  but  being  dried  in  the  shade  they  acquire  in 
that  state  a  marketable  value,  which  will  double  and  triple  hy  subjecting  tno  fila- 
ment to  the  bleaching  treatment.  However,  ramie  planters  need  not  push  so  far  as 
the  indnstrial  preparation  of  the  product,  inasmuch  as  they  can  sell  it  in  its  raw  condi- 
tion to  bleachers  and  monuf  aaturers,  as  brown  sugar  is  sold  to  the  refiners.  B\it 
should  they  desire  to  bleach  and  refine  the  article,  they  could  do  it  by  the  appliance 
of  theerdinary  proeess  in  nse  for  flax-bleach&g.  The  best  method  is  tnat  of  Bethollet , 
which  has  been  the  most  extensively  used.  It  cimeists  in  first  steeping  t<he  fibers  or 
veg6tal51e  tissues  in  boiling  water,  and  then  in  rinsing  them  in  a  copious  supply  of 
water  in  order  to  disengage  them  from  soluble  matter.  When  the  water  has  entirely 
dropped  off  they  are  plunged  into  a  bath  of  alksdine  lye,  which  is  rariaed  to  the  boiling- 
poditt^  they  are  then  immersed  in  a  solution  of  hypochlorite  of  lime  or  an  alkaline  hy- 
pochlorite. The  tissues  are  washed  in  a  copious  supply  of  water,  and  then  immersed 
in  water  acidulated  by  sulphuric  a«id ;  wa^ied  with  soap  and  water ;  then  rinsed  in 
wnater  and  dried.  Now,  much  labor  is  spared  by  hnnging  the  chlorite  into  immediate 
contact  with  the  fibers  washed  in  hot  water  and  still  damp,  or  hy  plunging  them  into 
a  h«th  saturated  with  chlorate. 

In  eoncltiBioQ,  the  runie  cultivation  for  southern  planters  and  the  application  of  the 
machine  to  the  operations  of  the  western  hemp  and  flax-growers  deserve  in  every 
respect  the  most  serious  attention.  They  contain  uudouhtemy  some  elements  of  bene- 
ficotl  improvement. 

However,  there  may  he  one  o'^ection  to  ramie  enterprise  in  the  present  financial 
embarrassment  of  the  country.  It  lies  in  the  oapital  required  to  start  a  regular  plan- 
tation. The  root-seed  costs  from  (20  to  |2&  a  thousand,  and  at  least  3,000  roots  are 
requiTed  for  each  acre. 

That  condition  may  not  be  accessible  to  many.  At  this  juncture  we  have  another 
new,  profitable,  and  cheaper  industry  to  reoomjuend  as  being  within  the  reach  of  the 
impoverished  millions  of  our  {danting  districts.  That  is  Uie  cultivation  of  jute,  so 
warmly  advocated  during  the  last  few  years  by  our  worthy  Department  of  Agriculture. 
The  following  notice  on  the  sul^ect  of  jute  will  be,  it  is  expected,  as  the  above  on 
ramie,  of  some  advantage  to  the  national  interests  of  the  country. 


JUTE. 


Jute  {Corckorim  capaularis)  is  a  filamentous  plant  of  the  JBibiseus-Mahacea  family. 
It  Is  a  native  of  Hindostan,  and  has  been  used  for  many  years  in  the  textile  fabrics 
of  Asia.  Its  imiiortance  as  an  exportable  product  dates  principally  from  tbe  cotton 
crisis  created  by  the  war  of  secession.  Then  the  Briti^  trade  took  advantage  of  the* 
cotton  scarcity  to  develop  the  resources  df  jute  as  a  cheap  staple  applicable  in  many 
European  falrrics. 

It  was  largely  imported,  brought  forward  as  an  aitxiliary  to  the  existing  staples, 
and  introduced  into  various  spun  goods.  Though  it  has  been  proved  unfit  to  take  tlw 
place  of  cotton,  fhe  numerous  experiments  then  made  through  necessity  have  con- 
siderably erilarged  the  area  of  juto  consumption.  MUlions  of  bales  are  now  imported 
and  used  where  only  thousands  w«re  employed  before.  It  is  mi^ed  with  other  fibers, 
as  wool,  flax,  hemp,  cotton,  &c.,  and  causes  the  remarkable  cheapness  of  certain  tissues. 
A  more  direct  and  extensive  use  to  which  this  long  fiber  has  been  put  is  in  the  ground 
of  carpets,  in  oil-carpetings,  twines,  cordage,  sacks,  bagging.  &c. 

The  great  center  of  jut©  specialties  is  Dundee,  (Scotland.)  There  nearly  one  hun- 
dred mills,  occupying  thousands  of  hunds,  work  the  article  iiito  various  goods.  All 
over  Europe  jute  is  applied  in  numerous  products.  Of  late  years  France  li  *3  "onairler- 
ably  increased  her  consumption  of  jute.  The  assessment  9f  tJte  additional  tax  an  im- 
ported textiles  amounts  for  jute  ohly  to  over  200,000  francs.  Other  countries  con- 
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snme  it  in  proportion.  England,  'wlioso  constunption  of  the  article  exceeds  that  of  all 
other  countries  has  the  monopoly  of  the  product  through  her  eastern  possessionsy 
w^here  she  has  aoyeloped  its  cmtivation  to  an  enormons  and  annually  increasing  ex- 
tent. In  order  to  secure  for  a  long  time  to  come  the  continuation  of  that  important 
source  of  wealth  for  the  national  trade,  the  British  govemment  has  forced  hy  all  pos- 
sible means  the  extension  of  jute-culture,  even  at  the  risk  of  a  breadstuff  scarcity,  as 
is  testified  by  the  present  fanune  in  Bengal. 

Last  year  a  royal  commission  was  appointed  to  examine  the  sulject  of  jute  cultiva- 
tion, and  inquire  into  the  practicability  of  extending  the  production,  in  order  to  retain 
in  the  hands  of  the  British  its  exclusive  supplv  to  the  -world.  That  agricultural  in- 
dustry being  in  the  power  of  EngMsh  capital,  keeping  in  a  sort  of  bondage  millions 
of  HijQdoo  producers,  lute  is  for  England  what  cotton  is  to  the  United  States  of  Amer- 
ica— the  commodity  wnich  constitutes  the  principal  portion  of  the  national  exchange. 
The  OldandthoNew  World  are  tributaries  for  enormous  sums  to  Bengal,  tBe  principal 
jute-producing  section. 

The  American  trade  disburses  every  year  millions  of  dollars  in  gold  to  pay  for  the 
manufactured  and  unmanufactured  j  ute  received  from  Bombay  and  Calcutta.  Though 
some  sorts  of  canvas  are  desi^ated  in  market  re^rts  under  the  denomination  of 
American  jute-bagging,  there  is  no  jute  produced  in  America.  The  first  trial  of  a 
regular  jute-culture  has  just  been  made  in  Louisiana. 

Desirous  of  relieving  his  country  from  the  heavy  tribute  paid  in  that  respect  to  India, 
the  Hon.  Frederick  Watts,  Commissioner  of  the  l5epartment  of  Agriculture,  has  taken 
to  heart  the  patriotic  task  of  introducing  jute  into  our  agricultural  industry.  Having 
obtained  from  Con^^ress  an  appropriation  for  the  purchase  of  some  seed  from  India, 
Mr.  Watts  has  distributed  that  seed  in  the  Southern  States,  and  acquired  the  certainty 
that  the  plant  can  grow  and  prosper  in  those  having,  to  a  certain  extent,  some  simi- 
larity in  latitude  and  soil  to  the  jute  districts  of  Inoua. 

Louisiana  seems  to  be  remarkably  congenial  to  the  plant.  Experiments  made  there 
on  a  fair  scale  have  demonstrated,  by  facts  and  production,  the  facility  of  making 
jute  a  very  profitable  object  of  cultivation. 

The  Southern  Ramie-rlanting  Association  of  New  Orleans  has  planted  it  two  seasons 
in  succession,  and  by  various  methods,  with  the  view  of  testing  the  adaptabili^  and 
the  yield  of  the  imported  seed.  It  has  succeeded  remarkably  well,  and  the  reproduced 
seed  has  proved  to  1l>e  fully  as  good  as  the  former,  and  even  superior  in  some  cases.  It 
was  80  well  acclimated  the  second  year  that  it  has  grown  and  developed  most  luzuri- 
antlvin  the  various  spots  where  it  has  been  tried,  in  general,  the  domesticated  seed 
has  ueen  more  vigorous  than  the  seed  received  from  Calcutta.  In  the  parishes  of  Saint 
James  and  Saint  John  Baptist  that  prolific  ])lant  has  attained  an  average  of  8  and  9 
feet  in  height,  with  a  thickness  of  growth  similar  to  that  of  wheat;  and  in  inferior 
soils  around  New  Orleans  it  has  furnished  an  average  of  6  and  7  feet.  That  and  many 
other  facts  conclusively  demonstrate  that  jute  finds  itself  at  home  in  the  alluvial  and 
moist  soil  of  Louisiana  equally  as  well  as  m  the  old  and  half -exhausted  lands  of  Hin- 
dostan. 

Texas  and  Florida  have  also  made  successful  experiments. 

Before  describing  the  mode  of  culture  and  of  production  applied  in  the  exx>erimen- 
tations  made  in  Louisiana,  let  us  insert  a  report  from  a  Boston  merchant  now  residing 
in  Calcutta,  who  has  taken  the  trouble  of  examining  the  jute  question.  The  foUowing 
is  what  that  gentleman,  Mr.  N.  Goddard  Fuller,  writes  on  the  cultivation  of  that 
plant  in  India : 

^^The  quantity  of  jute  fiber  and  seed  produced  to  an  acre  depends  greatly  on  the 
richness  of  the  land.  It  is  planted  in  Sen^gunge,  Naranigunge,  (Dacoa^)  and  other 
northeastern  districts,  where  about  four-fifths  of  the  total  crop  is  raised^  the  product 
is  from  two  thousand  to  three  thousand  pounds  of  jute  on  an  average ;  in  some  oases, 
however,  as  much  as  four  thousand  pounds  are  produced.  The  yield  of  seed  is  about 
one  thousand  to  one  thousand  two  hundred  pounds  per  acre.  In  places,  say  about  fifty 
miles  around  Calcutta,  the  production  of  which  is  called  dessee,  or  country  jute,  the 
yield  is  smaller,  being  only  about  siK  hundred  to  one  thousand  pounds  of  fib^r,  and 
more  seed,  say  one  thousand  five  hundred  to  one  thousand  six  hundred  pounds  per 
acre;  but  on  rich,  damp  lands  the  product  is  almost  as  much  as  in  the  northeastern 
provinces.  The  dessee  description  was.  used  only  for  local  consumption  until  about  five 
years  ago,  when  shipments  of  it  to  England  began,  and  both  the  shipments  and  pro- 
duction of  it  are  increasing  every  year.  Jute  is  sown  broadcast,  and  about  twenty- 
two  to  twenty-eight  poun&  of  seea  is  required  to  an  acre.  In  the  northeastern  prov- 
inces it  is  planted  in  February  and  March,  and  is  cut  about  the  end  of  June  and  be- 
ginning bt  July.  The  dessee  is  sown  in  July  and  August  and  cut  in  August  and  Sep- 
tember. On  nch  land  it  grows  and  ripens  quicker.  In  the  northeastern  district, 
when  ^Avn  on  rich  soil,  the  diameter  of  the  stalk  at  the  bottom  is  from  three-fourths 
of  an  inch  to  one  and  a  quarter  inches,  and  the  length  from  seven  to  ten  feet,  and 
sometimes,  but  rarely,  longer  and  thicker. 

"The  country  jute  around  cities  is  from. four  to  seven  feet  long  and  one-half  to 
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three-fourths  of  an  inch  in  diameter.  The  plants  are  cnt  about  three  inches  above  the 
ground,  -excepting  dowrah,  which  is  uprooted.  The  butts  are  cnt  at  the  time  of  baling 
the  jute  for  export  to  Calcutta.  When  the  stalks  are  cut  they  have  a  green  bark, 
which,  after  going  through  certain  processes,  become  fiber ;  the  planters  cannot  tell 
at  the  time  of  cutting  the  stalks  whether  any  or  how  far  from  the  bottom  wUl  be 
hard.  The  stalks  are  cut  about  a  mon^  before  the  seed  ripens,  and  the  poorer  plants 
are  generally  let  go  to  seed.  Jute  made  ot  the  plants  produciog  seed  is  hard  and 
barky :  the  unripe  seed,  cut  witii  the  stalks,  is  of  no  use.  It  grows  best  on  rich,  moist 
ground,  but  not  on  low  ground.  Castor-oU  cake  is  the  best  for  it^  and  next  to  that 
cow-manure,  but  the  country  planters,  as  the  ground  is  naturally  rich,  use  no  manure 
whatever.  An  acre  of  cotton  costs  much  more  than  an  acre  of  jute.  Jute  and  cotton 
do  not  interfere  with  each  other  in  the  least.  Cotton  grows  in  the  northwestern  prov- 
inces. Central  and  Southern  India,  while  iute  is  raised  in  BengaL  The  little  cotton 
that  JBengal  produces,  and  the  little  jute  that  the  cotton  districts  produce,  are  of  poor 
quality,  and  only  used  for  local  consumption.  For  the  last  few  years  jute  has  been  en- 
croaching on  the  linseed-crop,  as  the  same  ground  is  suitable  for  both.^' 

It  was  in  the  presence  of  such  inciting  seports,  and  of  the  oncouracing  counsels  of 
the  Department  of  Agricultuure,  that  experiments  were  earnestly  made  in  Louisiana. 
The  selection  of  the  soil  and  the  methods  of  planting  were  diversified  in  order  to  dis- 
cover the  best  application.  The  most  favorable  and  economical  system  sifted  out  of 
these  various  tests  is  the  following  : 

To  obtain  good  fiber-crops  the  land  must  be  elevated,  rich,  moist,  and  well  drained, 
as  in  India;  to  raise  seed,  low  lands  may  be  used,  provided  that  favorable  weather  al- 
lows sowing  and  enables  the  crowing  plants  to  keep  above  the  points  of  overflow. 
However,  when  the  growth  is  fully  started,  water  is  not  to  be  feared,  so  long  as  the 
tips  remain  above  the  surface,  of  submersion. 

In  the  first  case,  iute  is  sown  broadcast ;  in  the  second,  in  drills  five  feet  apart. 
That  interval  is  to  tacilitate  the  branching,  and,  at  the  same  time,  the  destruction  by 
plowing  of  the  tall  weeds  which  generally  occupy  low  lands.  In  both  methods  the 
soU  must  bo  as  well  prepared  as  for  ramie ;  plowed  as  deep  as  possible  in  January  or 
February,  then  left  exposed  to  atmospherical  influences  until  the  planting  period. 
That  period  commences  with  April  and  terminates  with  June,  in  monthly  succession. 
To  prepare  for  sowing  a  second  plowing  is  required,  and  as  fine  a  harrowing  as  can  be 
effected.  The  ^^  circular  pulverizer,"  applied  before  the  harrow,  shortens  the  labor. 
Then  the  sowing  for  fiber-crop  is  performed  broadcast  with  a  Calhoun  sower.  With 
that  instvument,  costing  |8  or  $10,  a  man  can  sow  ten  acres  of  jute  per  day.  The  quan- 
tity of  seed  required  for  each  acre  is  from  12  to  15  pounds.  That  is  amply  sufficient, 
and  if  the  Hindoos  put  more  in  their  land^  there  must  be  some  accountable  reason  for 
that  excess.  Either  the  condition  of  their  seed  or  of  their  land  is  inferior  to  that  of 
America,  or  they  are  sinjgfularlv  prone  to  go  to  waste.  We  have  repeatedly  observed 
that,  when  the  growth  is  thicker  than  what  is  allowed  by  the  aforesaid  quantum  of 
seed,  some  natural  destructive  ajsent  enters  into  the  stand  and  thins  the  space  to  the 
limit  demanded  by  the  plant,  liiis  fact  was  verified  in  several  spots  of  jute  planta- 
tion in  Louisiana.  Therefore  no  advantage  at  all  can  be  derived  from  prodigality  in 
sowing.  The  equal  distribution  obtained  by  the  mechanical  sower  may  account  also 
for  the  economical  difierence  existing  between  us  and  the  Hindoo  planters,  who,  hav- 
ing no  machinery  whatever,  do  all  tneir  work  by  hand. 

The  ground  being  well  tiUed  and  the  seed  properly  sown,  on  wet  days  if  possible, 
the  jute  is  left  alone  like  wheat.  Ko  other  care  than  that  of  drainage  is  necessary 
imtil  maturity. 

The  cost  of  that  first  operation  cauKot  exceed  |4  per  acre,  if  the  material  is  ade- 
quate and  the  management  judicious.  That  expense,  of  course,  does  not  include  the 
value  of  the  seed,  because,  after  the  first  outla3\  planters  will  provide  themselves  with 
it  from  the  low  lands,  or  from  the  weak  spots  of  the  plantation.  In  the  bottoms,  when 
we  plant  in  drills  for  seed,  a  subsequent  plowing  or  two  will  bo  necessary  in  the  iii- 


vegetable  that  keeps  pace  in  growth  with  jute ;  all  other  plants  are  distanced  and 
smothered  by  the  shade  of  the  corchorus. 

In  the  field  planted  broadcast  no  parasite  can  resist  the  vigorous  and  absorbing  in- 
fluence of  jute.  Even  the  hardy  and  noxious  gramineal  plant,  commonly  called 
"  coco''  in  Louisiana,  is  destroyed  after  two  seasons  of  broadcast  cultivation.  Another 
peculiar  advantage  of  jute  planting  is  the  antagonistic  influence  it  exerts  over  insects, 
especially  the  lepidoptera  tribe  which  generates  the  caterpillar.  It  having  been 
stated  in  some  reports  of  the  Department  of  Agriculture  that  cotton-fields  surrounded 
by  jute-plantations  were  respected  by  the  devouring  worms,  the  director  of  the  Ramie- 
Phuitkig  Association  made  special  exi>eriments  to  test  the  reported  fact.  Three  dif- 
ferent fields,  planted  with  various  sorts  ef  cotton,  were  belted  dv  jute.  None  of  them 
were  visited  by  the  caterpillar,  while  the  cotton  of  adjacent  plantations  was  partly 
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destroyed  by  the  ^tsect.  That  protection  is  attributed  to  the  al>ove-mentioned  infiu- 
enoe  hostile  to  insects.  It  waa  observed  that  flics  and  butterflies  kept  away  from 
jnte-fields,  especially  at  the  blossoming  period.  The  pectiliar  odor  of  the  flower  and 
the  bitter  exudation  of  the  leaves  seem  to  be  strongly  repulsive  to  them,  if  notpolaon- 
one.  So  important  a  fact  deserves  to  be  demoustra-ted  once  WLore  on  a  larger  scale. 
It  would  cost  but  little  to  plant  belts  of  jute  around  the  regular  cotton-plantations 
which  have  been  heretofore  invaded  by  these  injurious  insects. 

The  best  period  for  cutting  good  crops  of  jute  is  during  the  stage  that  precedes  the 
blossoming,  or,  at  least,  the  seeding.  The  liber  is  then  tine,  white,  and  strong.  The 
monthly  sowing  graduates  the  maturing,  of  the  successive  crops,  which  facilitates 
labor.  April  planting  can  l>e  harvested  in  July,  May  planting  in  August,  and  Juno 
planting  in  t:?ei)tember.  Anv  late  growth  ean  be  harvests  in  October,  and  even  after, 
if  no  frost  interferes.  The  plant  stands  green  until  frost  dries  it  up  ;  but  even  then  it 
can  furnish  a  good  material  for  paper.  The  cutting  operation  is  done  with  a  mowing 
and  reaping  apparatus.  The  mower,  World  No.  1,  easily  cuts  jute  of  the  largest  size 
and  thickest  stands.  The  albumen  of  the  plant  makes  it  easier  to  out  than  dry  wheat. 
The  reaper  gathering  tlie  stems,  bundles  are  made  and  carried  as  fast  as  iiossible  totiie 
mill  where  the  textile  is  rapidly  sepai-ated  as  described  in  our  notice  on  ramie^  Then 
comes  the  rotting  opei*ation.  As  fast  as  the  fiber  is  turned  out  by  the  decorticating 
machhie  it  is  plunged  into  large  vats,  filled  with  pure  water  and  left  exi>osed  to  the 
heat  of  the  atmosphere.  Kept  under  at  least  one  foot  of  water,  the  filament  is  disinte- 
grated by  the  dissolution  of  the  gums  or  resins  which  united  it  in  a  sort  of  ribbon. 
That  process  of  fermentation  or  rotting  takes  about  a  we^  in  summer.  With  eare  and 
attention  to  the  proper  degree  of  rottmg  the  fiber  oemes  out  almost  white,  histnras, 
and  fine  like  flax.  The  disintegration  is  kaown  to  be  complete  when  the  fiber  assumes 
a  pasty  character.  Then  the  rotted  hanks  are  withdrawn,  carefully  washed  in  clear 
water,  and  hung  up  to  dry  in  the  shade.  Care  must  be  taken  that  the  filament  be  well 
covered  with  water  during  the  fermenting  period,  because  atmospherical  agencies 
tend  to  communicate  to  it  a  brownish  color.  After  a  few  days  of  good  weather  it  is 
ready  to  be  shaken  and  twisted  for  baling  like  other  textika.  That  new  process  of 
rotvtiiig  the  separated  filament  instead  of  whole  stalks  oombines  different  profitable  re- 
sults— the  advantages  of  eeonomy  in  labor,  in  value,  and  in  inte^ty  of  product. 
With  this  great  progress  in  the  mantpulation,  the  India  jute  competition  will  surely  be 
defeated  if  American  agriculturists  avail  themselves  of  the  ch^eice  oflered  exc^siVely 
to  them  at  present. 

The  Hindoo  planters  cirt  their  jute  by  hand,  and  suWect  it  to  the  old  system  of  ditch- 
rotting  ;  they  steep  the  plants  in  their  draining  canals  and  putrid  water-pools  until 
fermentation  is  generat.ed  in  the  bark ;  then  they  strip  and  wash  by  hand  the  rotted 
filament  on  each  stalk.  All  this  is  done  with  a  great  loss  of  time  and  of  value  in  the 
product.  The  various  sizes  of  the  stalks  put  to  rot  cause  ^preat  inequalities  in  the  dis- 
integration ;  tips  are  rotted  before  the  butt-ends,  and  while  the  former  are  weakened 
by  over-rotting,  the  latter  remain  yet  undivided  through  an  insufficient  action  of  tho 
ferment.  Hence  the  inferiority  of  India  jute  as  a  filament  and  the  large  amount  of 
butts  and  other  rej[ected  parts  which  have  to  be  deducted  from  the  regular  staple. 

The  juto-textile  is  natiunlly  stronger  than  it  is  as  it  oomes  from  India.  The  imper- 
fect system  of  disintegration  weakens  and  spoils  it  in  the  proportion  of  at  least  50 
per  cent. 

There  is  no  such  loss  in  the  decortication  by  machinery;  stripped  irom  the  green 
envelop,  and  reduced  to  a  unifoi-m  ribbon,  the  fiber  receives  the  direct  and  equal  action 
of  rottmg  ferments,  without  the  injurious  influence  of  excessive  or  of  insufficient  dis- 
integration. 

The  Hindoo  process  of  rotting  the  stalks  is  expensive,  though  it  seems  simple  and 
easy.  The  work  of  manipulation  is  considerable,  and  is  entirely  wasted  on  80  per  cent, 
of  refuse.  Besides  all  its  anti-economical  drawbacks,  it  has  tne  great  inconvenience 
of  infusing  into  the  fiber  the  tannic  coloring  of  tho  bark.  The  brown  tinge  with  which 
it  is  permeated  depreciates  considerably  the  staple;  it  prevents  easy  bleaching  and 
mixing  in  white  and  colored  goods. 

Fortunately  for  tho  United  States,  all  these  difficulties  are  removed  by  the  mechani- 
cal decortication  applied  from  ramie  to  jute.  The  deoortieating-machine  has  oi)cratcd 
publicly  on  the  two  plants  and  demonstrated  the  facts  above  stated. 

Haviug  tested  the  yield  by  the  decortication  of  several  acres,  and  verified  in  various 
manners  the  practicability  of  making  this  culture  an  abundant  source  of  profit,  the 
experimenters  have  purposely  ceaseu  cutting  in  order  to  save  as  much  seed  as  possible 
for  future  development. 

Samples  of  the  fiber  have  lieen  sent  to  difierent  manufacturers,  who  have  reported 
most  favorably.  Cordage  made  in  New  Orleans  with  the  material  has  been  considered 
superior  to  any  made  of  the  ordinary  stcick.  The  raw  filament,  produced  directly  by 
deeortieation,  is  already  a  marketable  material.  Extractod  from  young  plants,  that 
is  to  say,  plants  not  yet  in  blossom,  it  makes  an  excellent  strong  stock  for  rope.  ^Vhen 
It  becomes  appreciated  by  use  it  mj^  be  classed  as  valuable  as  Sisal  or  Manila  hemp. 
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No  donbt  it  will,  sooner  or  later,  be  adopted  in  company  ^*h,  if  not  in  the  place  of, 
the  imported  fiber.  It  is  a  well-known  fact  that  i&ber  obtained  from  its  green  stem  is 
naturally  strong  and  durable.  That  explains  the  equalities  of  the  raw  article,  inaemnch 
as  wo,  by  our  system,  can  rot  it  to  the  degree  required  for  the  purpose  in  view. 

ITie  long,  soft  staple  made  from  it  by  water-rotting  is  remarkable  in  eveiy  seus^.  It 
has  been  pronouuceu  equivalent  to  Italian  hemp  for  many  purposes,  especially  for  pack- 
ing yams.  As  it  can  be  thoroughly  bleached. and  mixed  with  the  other  staples,  it  will 
soon  exceed  the  value  of  the  beet  £idia  jute.  Ropes  made  for  home  consumption  of  the 
two  sortfl — the  raw  and  tbe  retted — have  been  estunated  at  an  average  wholesale  price 
of  20  cents  per  pound.  Deducting  6  cents  for  wa«te  and  making,  14  cents  would 
remain  for  the  fiber.  That  result  would  leave  a  considerable  profit  to  the  producer, 
the  average  cost  of  production  not  being  aver  3  cents  a  pound,  where  the  cultivation 
is  weH  managed.  Let  us  add  that  the  refuse,  after  the  cleaning,  furnishes  50  per  cent, 
of  good  material  for  paper-making,  the  other  60  per  cent,  furnishing  a  good  manure. 

It  is  the  same  case  with  ramie,  the  cultivation  of  which  can  be  eiiSly  associated  with 
that  of  jute.  Tbe  two  cultures  will  ultimately  be  the  meet  profitable  of  the  countiy — 
especially  in  Louisiana,  where  the  decaying  cultivation  of  sugar-cane  demands  a  sub- 
stitute. 

I'he  plants  whoso  introduction  is  here  advocated  will  become  for  sugar-planters  a 
timely  relief,  inasmuch  as  the  large  capital  invested  in  their  macbinery  can  be  utUized 
in  ramie  and  jute  production.  Then,  but  a  small  outlay  for  seed  and  tne  decorticating 
apparatus  will  be  necessary. 

There  are  two  si)ecie8  of  jute,  as  of  ramie,  the  dacca  and  the  dessee.  The  difference 
between  them  is  notable.  The  first  grows  higher  in  stalks,  but  thinner  in  stands.  It  is 
the  reverse  with  the  second,  which,  however,  grows  and  matnresfaflfter.  The  yield  and 
quality  of  fiber  in  each  are  nearly  the  same.  They  are  distinguished  by  the  seed.  One 
is  inclosed  in  a  pod,  the  other  in  a  bean.  The  need  of  the  da^a  variety  is  browji ;  that 
of  the  desaee  green.  We  have  cultivated  both  varieties,  and  we  think  that  the  last- 
named  could  fimiish  two  crops  a  year  on  account  of  it»  rapid  growth.  The  dessee-crop 
can  be  made  within  two  months  after  sowing. 

Besides  the  "  Ramie-Planting  Association  of  New  Orleans,"  several  Louisiana  plantera 
have  experimented  on  tbe  jute.  M.  de  Lobel-Mahy,  of  Saint  Jamee  Parish,  a  gentle- 
man of  mtelleetual  culture,  has  planted  some  for  seed,  and  he  expresses  hia  opinion  oa 
follows: 

'*  I  am  convinced  that  the  jute  cultivation  can  perfectly  succeed  in  Louisiana.  Most 
probably  that  plant  will  produce  better  results  tuan  the  sugar-cane  cultivation,  which 
18  rendered  more  and  more  difficult  by  high  wages,"  &c. 

Dr.  B.  Laplace,  a  planter  of  ability  in  tialnt  John  Baptist  Parish,  has  also  tried  the 
jute.  •*  There  is  not  a  more  profitable' cultivation,"  he  says,  *4f  only  6  cents  can  be  ob- 
tained for  tbe  water-rotted  product." 

Mr.  Revillion,  of  Lac  Arthur,  Calcasieu  Parish,  reports  a  i*emarkable  growth,  and 
the  successful  destruction  of  coco  by  jute ;  of  which  he  speaks,  like  Dr.  Laplace,  with 
enthusiastic  confidence. 

Mr.  F.  Sanfroid,  merchant,  of  New  Orleans,  has  obtained  such  a  prolific  growth  of  jute 
in  a  garden  that  he  thinks  it  destined  to  restore  the  prosperity  of  our  agricultural  in- 
dust^  if  extensively  cultivated. 

'  Dr.  Landry,  of  Now  Oileans,  has  observed  the  inflxi^ee  of  jnte-growth  on  insects, 
and  writes  as  follows :  ^^  I  have  seen  on  the  1st  of  October,  a  cotton-field  in  full  foliage, 
flowers  and  bolls,  without  a  single  insect-bite.  That  cotton  was  surrounded  by  a  jute- 
growth.  All  the  other  cotton-fields,  far  and  around,  were  more  or  less  devastated  by 
worms.  If  this  fact  does  not  conclnsively  Tprrove  tha  protective  influence  of  jute  over 
cotton,  it  at  least  contains  a  great  presmnptioii  in  liiv«r  of  the  afiQnuative,  as  the  ema- 
uations  from  the  Jute-flower  are  it^urious  to  the  insects.  Paiis  green  has  succeeded 
generally  in  saving  the  cotton,  wherever  it  was  properly  applied ;  but  the  jute  would 
cost  less  and  be  more  reliable,  on  account  of  the  uncertainty  of  negro  labor  in  dissem- 
inating the  green  poison  over  the  cotton^oaves." 

Besides  these,  and  many  other  opinions  expreased  in  favor  of  jute  planting,  besides, 
also,  the  repeated  recommendations  of  the  Hon.  Frederick  Watts,  many  merchants, 
manufacturers,  and  gentlemen  of  standing  and  intelligence  in  the  North  warmly  ad- 
vocate jnte  production  in  the  United  States.  Tbe  Hon.  £.  H.  Derby,  of  Boston,  has 
for  years  past  earnestly  fostered  the  idea  ef  its  introduction.  He  has  studied  the 
question,  and,  by  publications,  baa  disseminated  a  knowledge  of  the  subject  with  per- 
severance and  talent. 

Having  visited  jute  manufactories  in  Dundee,  that  gentleman  has  described  in  some 
official  reports  the  working  of  the  article,  and  shown  how  easy  it  would  be  for  Amer- 
icans to  Cbtablish  such  factories  in  the  Union. 

Thomas  H.  Dunham,  esq.,  another  Boston  gentleman  of  high  patriotic  sentiments, 
has  also,  for  a  long  period,  recommended  the  same  object,  and  has  spoken  with  com- 
petency on  the  matter.  "  Our  Government,"  he  writes,  "  should  do  all  in  its  power  to 
euconrage  the  growth  of  jute  in  the  cooatry.    How  immense  would  be  the  trade! 
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Manila  paper  is  nine-tenths  jute ;  gunny-bags,  oil-cloth,  horlap,  gnnn^-cloth — ^what 
vast  nse  we  make  of  each  and  all.  Sackmg  for  wheat  in  the  California  market  alone 
is  an  immense  trade  for  jnte.  What  is  wanted  in  the  United  States  is  a  special  worker 
to  go  into  the  carrying  out  of  its  growth,  taking  such  practical  steps  as  vriU.  insure  its 
universal  g]x>wth  where  it  is  possible  in  this  country,  making  the  matter  a  special 
bounty  to  encourage  and  stimulate  the  growth  of  jute.  No  one  man  can  prepare  the 
work  unless  he  has  that  ^^nd  nothing  e&e  to  attend  to.  A  pamphlet  may  glYO  facts, 
but  it  brings  so  much  care ;  one  has  to  ^ve  tune,  patience,  care,  far  beyond  his  means. 
I  hail  with  great  satisfaction  the  specimens  of  American  jute  sent  to  me ;  they  are 
worthy  of  all  praise  and  encouragement.  The  country  is  indebted  to  the  producer, 
and  I  would  have  his  labor  remunerated.  I  will  do  all  I  can  to  further  the  labor  in 
this  culture.  The  policy  of  the  British  government  is  to  hold  the  jute  trade ;  our 
policy  is  to  bring  every  facility  to  its  growth  and  culture  here.  The  great  use  of  jute 
m  all  branches  will  giye  it  a  constant  demand  f  uUy  equal  to  one-half  of  our  cotton- 
crop.    It  is  good  for  a  variety  of  purposes." 

llie  above  opinions  express  the  sentiments  of  all  competent  economists  and  enlight- 
ened citizens  desirous  of  promoting  the  national  welfare.  Bvery  one  familiar  witJi 
this  important  question  thinks  the  Govemnient  should  take  immediate  steps  to  popu- 
larize tne  cultivation  of  jute  throu^^out  the  Union. 

1st.  A  knowledge  of  the  culture  and  production  shQuld^be  diffused  by  means  of  a 
short  treatise  distributed  free. 

2d.  Premiums  of  sufficient  amount  to  attract  capital  should  be  offered  for  the  largest 
and  best  cultivation. 

3d.  A  model  jute  plantation  should  be  established  and  managed  by  the  Government, 
under  the  superintendence  of  the  Department  of  Agriculture,  to  start  the  great  work, 
to  Impart  the  initiid  teaching,  and,  at  the  same  time,  to  produce  seed  for  the  people. 
We  have  now  in  the  countiy  all  the  necessary  elements  for  a  successful  and  rapid 
development  of  jute  cultivation ;  lands  adapted  to  the  purpose:  climate  congenial; 
se^  domesticated ;  practical  knowledge  of  tne  culture,  and  all  the  mechanical  requi- 
sites for  a  valuable  production.  But  little  effort  and  outlay  on  the  part  of  the  Govern- 
ment would  be  necessary  to  develop  jute  and  ramie  culture  so  as  to  suppress  foreign 
monopolies  and  save  millions  of  dollars  to  the  country,  and  to  establish  new  indnstnes 
which  would  give  employment  to  millions  of  laborers.  In  every  sense  the  matter  is 
worthy  of  the  patriotic  attention  of  our  national  Congress. 

New  Orleans,  La.,  December,  1873. 


CURRENT  FACTS. 

FEBTILIZEBS. 

Supply  of  Fei'uvian  guano. — A  late  report  of  the  British  consul  at  Cal- 
lao  says  that  the  whole  amount  of  exportable  gaano  possessed  by  Peru 
would  not,  by  fair  estimate,  reach  3,000,000  tons,  a  quantity  which 
would  supply  the  demand  only  for  a  very  few  years.  Information  ob- 
tained through  careful,  inquiries  at  the  Guanape  and  Macabee  Islands 
up  to  November,  1872,  placed  the  available  quantity  at  these  localities 
at  about  500,000  tons  and  750,000  tons  respectively.  At  the  date  men- 
tioned there  were  at  Guanape  47  vessels  loading  at  the  rate  of  600  tons 
daily,  and  at  Macabee  15  ships  loading  over  300  tons  daily.  He  is  as- 
sured that  the  guano  on  the  Lobos  Islands  does  not  exceed  750,000  tons 
in  quantity. 

Adulteration  of  guano, — ^The  Peruvian  government  recently  directed 
suit  to  be  commenced  against  five  firms  in  New  York  City,  large  dealers 
in  fertilizers,  charging  them  with  refilling  guano-bags  bearing  the  trade- 
mark of  the  Peruvian  government  with  an  adulterated  and  compara- 
tively worthless  article,  and  vending  the  latter  under  the  title  of  Peru- 
vian guano. 

Southern  trade  in  fertilizers. — ^The  Charleston  News  states  that  during 
the  season  ending  March  31, 187^  36,d85  tons  of  artificial  fertilizers  were 
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shipped  from  that  point  over  the  South  Carolina  Bailroad,  and  that 
orders  were  still  pouring  in  at  that  time. 

A  fertilizer  manufactory. — ^The  "Pacific  Guano  Mills,"  manufacturing 
what  is  known  at  the  South  as  soluble  Pacific  guano,  are  situated  at 
Wood's  Hole,  in  the  town  of  Falmouth,  Mass.  The  establishment  em- 
ploys 80  men,  and  is  able  to  turn  out  nearly  18,000  tons  of  the  fertilizer 
yearly.  About  one-half  of  the  product  is  shipped  to  Baltimore  and 
Eichmond,  and  is  used  in  Maryland,  Virginia,  and  Pennsylvania;  the 
rest  goes  to  South  Carolina  and  Georgia.  The  factory  buildings  cover 
If  acres,  and  are  almost  wholly  devoted  to  the  manufacture  of  guano 
and  of  tne  sulphuric  acid  employed  in  compounding  the  fertilizer.  The 
fish-scrap,  which  enters  largely  into  the  composition,  is  purchased 
partly  from  fish- oil  works  on  the  main  coast,  and  partly  from  parties  at 
Long  Island  and  Narragansett  Bay.  This  scrap,  when  received,  con- 
tains 50  to  60  per  cent,  of  moisture;  an  immense  stock  of  this  material 
accumulates  on  hand,  and  occasional  examination  of  it  is  required  in 
order  to  the  prevention  of  fermentation.  For  the  latter  purpose  there 
are  consumed  yearly  100  tons  of  salt,  a  dark-colored  article  from  Con- 
necticut, the  refuse  of  gunpowder-factories.  Nine  thousand  tons  of 
crude  South  Carolina  phosphate  are  worked  up  in  the  course  of  the 
year.  The  company  owns  land  in  South  Carolina  containing  beds  of 
this  material;  also  a  factory  at  Charleston,  of  about  two-thirds  the  capa- 
city of  the  establishment  at  Wood's  Hole. 

Shore-mud  and  shell-fish  deposits. — ^Mr.  E.  E.  Knowles,  of  Eastham, 
Mass.,  communicates  to  the  Department  some  information  concerning 
the  muscle-beds  in  that  vicinity.  He  states  that  the  formation  of  these 
beds  has  been  determined  by  the  presence  of  eel-grass,  whidi  grows  to 
the  length  of  six  or  seven  feet  in  shallows  where  the  water  is  but  three 
feet  deep.  The  eel-grass  covers  thickly  the  surface  of  the  water,  but 
about  the  time  of  ripening  sinks  to  the  bottom,  where  it  gradually  decom- 
poses, forming  a  mud-deposit.  This  eel-grass  mud  appears  to  be  the 
proper  habitat  of  the  muscle-fish,  and  here  the  latter  grow  in  abundance 
for  several  years ;  then  they  die  out  for  six  or  seven  years,  and  as  the 
shell  itself  decomposes  readily,  their  remains  add  greatly  to  the  enrich- 
ing power  of  the  mud.  By  slow  accumulation  through  unknown  time 
these  muscle-beds  now  contain  an  enormous  quantity  of  rich  material. 
One  bed  of  fifty  acres  in  extent  has  been  sounded  to  the  depth  of  ten 
feet  without  reaching  bottom. 

Similar  beds  occur  along  the  shore  of  the  adjoining  town  of  Orleans, 
and  presumably  elsewhere  where  eel-grass  is  found  growing  in  rather 
still  water.  Material  from  such  sources  has  been  for  many  years  applied 
on  land  in  that  section.  One  large  farmer  in  Eastham,  who  has  used  it 
extensively,  has  expressed  his  preference  for  it  over  stable-manure  on 
all  crops  except  corn;  yet  some  farmers  set  little  value  upon  it. 

Edinburgh  setcage. — The  Edinburgh  cow-keepers  pay  about  £8,000 
for  the  product  of  nearly  400  acres  of  sewaged  grass,  fed  far  city  milk 
supply.  Sewage-fed  milk  and  beef  have  been  staples  of  consumption 
in  that  city  for  many  years. 

UVE-STOOK. 

A  memorahle  sale. — The  celebrated  short-horn  herd  of  Mr.  Samuel 
Campbell,  of  Now  York  MiQs,  N.  Y.,  was  disposed  of  at  public  sale, 
September  10, 1873.  Buyers  were  present  from  Kentucky,  Ohio,  Illinois, 
Minnesota,  the  New  England  States,  Canada,  England,  and  Scotland. 
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The  foUowiog  prices  were  given  for  certain  members  of  the  ''  Dnchess" 
family:  For  the  tbree-year-old  boll  Second  Duke  of  Oneida,  812,000, 
byT.  J.  MegibbeiijOf  Kentucky;  for  First  Ducbessof  Oneida,  830,000, 
by  Lord  Skelmersdaic,  of  England ;  for  Seventb  Duchess  of  Oneida, 
(yearling,)  819,000,  by  A.  J.  Alexander,  of  Kentucky;  for  Tenth  Duchess 
of  Geneva,  $35,000,  by  Mr.  Berwick,  agent  of  Lord  Bectivc,  of  Lanca- 
shire, England ;  for  Eighth  Duchess  of  Geneva,  840,600,  by  R.  Parvin 
Davies,  of  Gloucestershire,  England :  for  Tenth  Duchess  of  Oneida, 
(five-months  calf  of  Eighth  Duchess  of  Geneva,)  827,000,  by  A.  J.  Alex- 
ander. Eleven  cows  of  the  •* Duchess^  family  brought  8238,800;  of 
these,  six  went  to  England  at  8147,000.  One  hundred  and  nine  animals 
were  sold  at  a  total  of  $381,990,  averaging  83,504. 

Western  sales  of  short-honts.— At  Waukegan,  111.,  April  9,  1873, 
there  were  sold  from  the  herd  of  W.  B.  Dodge,  36  cows,  at  a  total  of 
$17,680,  averaging  $491.11;  and  12  bulls  for  $3,520,  averaging  $203.33. 
Highest  prices  for  single  cows,  81,010  and  $1,000;  sales  to  parties  at 
Des  Moines,  Iowa,  and  Nashport,  Ohio.  Highest  prices  for  bulls, 
$510  and  $480;  sales  to  parties  at  Marengo,  Iowa,  and  Lowell,  Ind. 
On  the  same  day,  and  at  the  same  place,  the  Glen  Flora  Associa- 
tion sold  24  cows  for  $18,815,  averaging  8783.96;  and  12  bulls  for 
$5,545,  averaging  $462.08.  Highest  prices  for  cows,  82,000,  and 
$1,680;  sales  to  parties  at  Indianola,  III.,  and  Utica,  Iowa.  Highest 
prices  for  bulls,  81,110  and  $1,000,  to  parties  at  these  places.  The  asso- 
ciation also  sold  50  yearling  Cotswold  ewes  for  $1,290, averaging  $25.80, 
chiefly  to  Illinois  buyers;  15  yearling  mixed  long-wool  ewes  for  $210, 
averaging  $14;  4  Cotswold  rams  audi  Southdown  ram  for  $171,  one 
of  the  Cotswolds  bringing  $100;  8  Southdown  ewes  with  lambs  for 
$260.  Six  horses  were  sold,  including  four  Clydesdale  stallions,  to 
Illinois  and  Indiana  buyers.  Three  of  the  stallions  brought  $1,700, 
$1,700,  and  $1,300,  respectively. 

At  Eaciue,  Wis.,  April  10,  at  George  Murray^s  sale  of  short-horns, 
21  cows  brought  $18,615,  averaging  8886.43;  and  9  bulls,  $5,565,  aver- 
aging $618.33.  Highest  prices  for  cows,  $1,775,  $1,700,  81,400 :  for 
bulls,  82,300,  (for  Seventeenth  Duke  of  Airdrie,  red,  six  years  old,  to 
A,  B.  Conger,  Haverstraw,  N.  Y.) 

Short-Jwrn  sales  in  Illinois. — At  the  sales  of  Mr.  Edward  lies,  at  Spring- 
field, 111.,  June  12, 1873, 31  cows  and  heifer-calves  sold  for  $26,190,  aver- 
aging 8846;  andS  bulls  and  bull-calves  for  88,565,  averaging  $1,070;  total 
sales,  834,755.  One  of  the  bulls,  three  years  old,  was  sold  to  J,  H.  Spears 
&  Sons,  Tallula,  for  $6,000.  The  highest  price  obtained  for  a  cow  was 
$2,500,  for  a  four-year-old,  sold  to  Spears  &  Sons.  At  the  same  time 
.  were  sold  19  Cotswold  sheep,  bucks,  ewes,  and  lambs,  lor  $1,493,  aver- 
aging 830,  and  39  Berkshire  swine  for  $982.    One  boar  brought  $150. 

At  the  sale  of  Mr;  William  Stewart,  of  Franklin  Grove,  June  18, 25 
cows  and  calves  brought  an  average  of  $639,  and  11  bulls  and  bull- 
calves  averaged  8317.  One  cow,  seven  years  old, .was  sold  to  Si)ears  & 
Sons  for  81,525. 

Horse  sales  in  Kentuckjj, — At  A.  J.  Alexander's  sale  of  thoroughbred 
yearlings  and  trotting  stock  at  Woodburn  Farm,  Kentucky,  June  25, 
1873, 17  colts  brought  an  average  of  8955.30,  and  21  fillies  an  average  of 
8426.67.  Total  amount  of  sales,  $25,200.  One  of  the  colts  brought 
85,650. 

Sheep  husbandry  in  New  Yorl\ — A  correspondent  of  the  Eluiira 
Farmers'  Club,  and  residing  not  far  from  that  city,  states  that,  on  Fo- 
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vember  25, 1871,  he  yarded  391  sheep,  which  cost  him  $1,396.87,  divid- 
ing them  into  four  lots,  and  placing  them  in  separate  yards,  each  yard 
having  a  shed  attached  5  size  of  yard  32  feet  by  60,  area  covered  by 
shed,  24  feet  by  32  5  by  yard  and  ^ed,  32  feet  by  84  feet.  They  wer6 
fed  straw  twice  a  day,  and  hay  once,  grain  twice  a  day,  with  salt  and 
Tvator  always  accessible.  The  grain  fed  averaged  160  pounds  for  each 
lot  per  day.  Two  hundred  and  fifteen  sheep  were  sold  February  19, 
1872,  for  82,106.57,  and  176  sheep  March  4, 1872,  for  $1,516.26 ;  amount 
of  sales,  $3,622.83 ;  total  weight,  43.605  pounds,  making  an  average  of 
nearly  112  pounds.  Four  hundred  loads  of  good  manure  were  obtained, 
which  were  considered  as  fully  offsetting  the  hay  and  straw  consumed. 
The  expenses  of  keeping  were:  grain,  $558,  wages  of  two  men  for  three 
months,  $120,  live  barrels  of  salt,  $10 ;  making,  with  first  cost  of  the 
animals,  a  total  outlay  of  $2,084.87 ;  profits,  $1,637.96.  T^he  hay,  straw, 
and  grain  were  all  fed  under  shelter.  At  the  time  of  his  statement 
(winter  of  1873,)  he  was  feeding  400  sheep  and  giving  800  pounds  of 
ground  feed  and  shelled  corn  per  day,  in  three  feedings,  with  all  the 
straw  they  would  consume,  but  no  hay.  His  practice  is  to  buy  sheep  in 
the  fall  and  turn  them  off  before  the  end  of  March.  Has  fed  sheep  of 
all  the  common  breeds,  and  has  been  most  successful  with  grade  Merino 
wethers  5  finds  them  more  hardy  and  thrivingbetterin  large  flocks  than 
the  coarse- wool  breeds. 

A  correspondent  of  the  Department,  in  Columbia  County,  gives  the 
following  account  of  expenses  and  receipts  in  keeping  a  flock  of  sheep, 
principally  ewes,  one  year:  Expenses,  450  sheep,  $l,sSo ;  40  tons  of  hay, 
$6005  grain,  $250;  pasturage,  $40 ;  total  expenses,  $2,240.  Receipts, 
manure,  $150;  wool,  $850;  sale  of  sheep,  $2,250 ;  sheep  and  lambs  on 
hand,  $250 ;  total  receipts,  $3,500 ;  showing  a  net  profit  of  $1,260. 

At  a  meeting  of  the  Farmers'  Club  in  Batavia,  Genesee  County, 
Mr.  George  Burt  presented  the  following  statistics  relative  to  the 
cost  and  profit  of  feeding  sheep  for  market :  He  paid  for  200  sheep, 
for  fattening,  $915 ;  for  keep,  two  months,  $64 :  8  tons  of  hay,  at  $16 
per  ton,  $128 ;  4  loads  of  corn-stalks,  $16  5  148  bushels  of  com,  60  cents 
per  bushel,  $88.80;  one  barrel  of  salt,  $3;  interest  on*  money  invested, 
$20.75 ;  total,  $1,235.55.  January  4  he  sold  171  sheep,  at  8  cents  per 
pound,  $1,522.40;  28,  at  6J  cents  per  pound,  $181.79;  one  pelt,  $1.50; 
total,  $1,705.69 ;  profit  on  the  200  sheep,  $470.14. 

Mr.  Burt  holds  that  sheep  in  winter  should  be  kept  in  small  flocks, 
less,  rather  than  more,  than  65  in  a  flock,  in  yards  where  they  can  have 
tree  access,  at  all  times,  to  water ;  that  they  should  be  kept  free  from 
all  disturbing  or  exciting  causes ;  that  o^)en  sheds  are  better  for  them 
than  a  close  barn ;  and  that  it  is  best  to  feed  grain  to  them  whole. 

i^hecp  husbandry  in  Wisconsin. — At  the  agricultural  convention  at 
Appletou,  in  the  early  part  of  1873,  Mr,  Eli  Stilson,  of  Oshkosh, 
who  for  several  years  has  kept  froin  1,000  to  2,000  Merino  sheep,  said 
that  for  eight  years  his  sheep  had  about  paid  expenses,  leaving  the 
mauuro  as  profit.  £te  did  not  put  the  season  of  1864  in  exhibit,  as  that 
was  an  extra  season,  his  wool  that  year  bringing  him  $1  per  pound. 
He  has  found  that  on  land  worth  $50  per  acre,  with  sheep  at  $2.50,  and 
lambs  at  82,  sheep  would  repay  expenses,  with  7  per  cent,  interest  on 
the  investment,  leaving  the  manure  as  profit. 

EnglkU  sheep  sales.— At  the  sales  of  Mr.  Eobert  Game,  of  Aldsworth, 
England,  August  1,  1873,  54  Cotswolds  averaged  £28  16^.  U.  One 
shearling  ram  brought  65  guineas.  At  the  annual  sale  at  Shrewsbury, 
conducted  by  Mr.  Preece,  a  first-prize  shearling  ram,  Shropshire,  was  sola 

Digitized  by  LjOOQ  IC 


276         REPORT  OP  THE   COMMISSIONER  OP  AGRICULTURE, 

to  Lord  Lismore  for  150  gaineas.  Bell's  Messenger  reports  sales  of 
498  rams  of  the  improved  Lincoln  breed  from  Angost  19  to  September 
16,  at  an  average  of  £20  3^.  5^,  as  follows :  50  rams,  at  an  average  of 
£21 10».5  60  rams,  averaging  £28  19s. ;  70  rams,  averaging  £35  18*. ; 
80  rams,  averaging  £21  ^. ;  56  rams,  averaging  £14  2s.9cL*y  64  rams, 
averaging  £11 12«. ;  69  rams,  averaging  £11  5s. ;  49  rams,  averaging 
£16  12s.  Lord  Chesham's  lot  of  Shroi)shire  rams,  sold  at  Shrewsbmry, 
September  11,  broaght  an  average  of  33  guineas.  At  Lord  Polwarth's 
sale  of  Border  Leicesters,  21  rams  brought  an  average  of  £44  15«.,  the 
highest  price  being  £195,  and  the  next  highest  £160. 

The  Union  Stock-Yards^  Chicago, — The  following  particulars  concern- 
ing the  Union  Stock- Yards,  Chicago,  are  from  a  report  made  to  the  Illi- 
nois senate  in  March,  1873,  by  a  special  committee  of  investigation : 
There  were  received  at  the  yards  during  1872,  3,000,000  hogs,  730,000 
cattle,  104,000  sheep,  and  about  10,000  horses.  One  half  of  the  cattle 
were  sold  inside  the  yards,  and  the  rest  were  shipped  to  eastern 
markets ;  of  the  hogs,  2,000,000  were  sold  in  Chicago,  and  the  remainder 
were  shipped  to  other  markets;  the  sheep  were  all  sold  in  Chicago. 
The  receipts  of  stock  in  1872  were  largely  in  excess  of  those  of  any 
former  year.  The  capital  stock  of  the  Union  Stock- Yards  Company  is 
$1,000,000,  or,  10,000  shares  of  $100  each.  Six  thousand  two  hundred  and 
sixty-seven  shares,  more  than  one-half  of  the  capital,  arc  owned  by  resi- 
dents of  Massachusetts ;  785  shares  are  owned  by  parties  in  the  State 
of  New  York ;  1,088  shares  are  held  by  the  Chicago,  Burlington  and 
Quincy  Railroad,  1,000  shares  by  the  Lake  Shore  and  Michigan  Bail- 
road,  and  the  rest  of  the  capital  is  distributed  among  persons  in  various 
States. 

Feed  of  liard-working  horses. — ^Mr.  J.  Stanton  Gould  says  that,  having 
devoted  considerable  time  to  visiting  the  various  horse-railroad  stables 
in  Brooklyn  and  New  York  City,  he  found  that  each  company,  after 
careful  experiment,  had  fixed  the  daily  ration  per  horse  at  12  pounds  of 
hay  and  16  pounds  of  corn-meal.  This  had  been  determined  on  as  the 
best  and  most  economical  feed  for  the  work  in  view.  The  railroad-horses, 
on  an  average,  are  kept  about  four  years,  being  then  turned  off  as  worn 
out;  but  some  of  the  horses  have  been  in  service  ten  or  twelve  years. 

JDairy-stocJc  at  the  Isle  of  Jersey. — Mr.  George  E,  Waring,  jr.,  states 
as  the  results  of  his  investigations  at  !the  Isle  of  Jersey,  that  the 
dairy-stock  of  the  island  is  deteriorating  iu  milking  qualities,  owing 
to  the  animals  being  now  bred  conformably  to  English  preferences  in 
respect  to  form  and  color.  He  thinks  that  America  now  possesses 
abundance  of  Jersey  stock  quite  as  good  as  can  be  found  in  the  island. 

FABM  MANAGEMENT. 

Examples  of  profitable  cotton-growing, — The  East  Feliciana  Patriot 
gives  some  examples  of  cotton-farming  in  Eastern  Louisiana.  One  lad, 
eighteen  years  of  age,  rented  14  acres,  at  $6  per  acre,  making  $84=;  paid 
for  hire  of  horse,  $30;  cost  of  feed,  $50;  paid  for  labor,  $50;  total  ex 
pense,  $214.  Eeceipts :  7  bales  of  cotton,  worth  $621 ;  200  barrels  of 
com,  worth  $200 ;  total  receipts,  $821 ;  showing  a  profit  of  $607.  Another 
young  man  of  the  same  age,  rented  30  acres  of  land  for  $300 ;  paid  for 
hire  of  mule,  $30 ;  cost  of  feed,  $50 ;  use  of  implements,  $10 ;  paid  for 
labor,  $200 ;  board  of  laborers,  $150 ;  total  expense,  $740.  Eeceipts : 
18  bales  of  cotton,  $1,374;  300  barrels  of  com,  $300;  100  bushels  of 
potatoes,  $75;  garden  crops,  $100;  total  receipts,  $1,849;  showing  a 
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profit  of  $1,109.  In  another  case  a  farmer  states  his  investment  in  land 
and  improvements  at  $4,800 ;  value  of  14  horses  and  mules,  at  $100 
each,  $2,240 ;  wagons  and  implements,  $600:  total  investment,  $7,640. 
Keceipts  for  1872 :  80  bales  of  cotton,  net,  $5,7605  1,600  bushels  of  corn, 
$1,600;  10,000  pounds  of  fodder,  $100;  value  of  pease,  sweet  potatoes, 
and  Irish  potatoes,  $200;  total  receipts,  $7,560.  Expenses:  Eations  to 
17  laborers,  meal  and  pork,  $680;  one-third  of  the  cotton  for  laborers' 
wages,  $1,920;  one-third  of  the  corn  and  fodder  for  wages,  $533;  feed 
of  14  horses  and  mules,  $700 ;  allowance  for  wear  of  implements,  &c., 
$350;  taxes,  $180;-  eight  per  cent,  interest  on  investment  of  $7,640, 
$611;  total  expenses,  $4,974;  showing  a  profit  of  $2,5S6j  besides  receipts 
from  raising  hogs  and  cattle,  and  sale  or  homo  consumption  of  butter, 
poultry,  eggs,  and  wool. 

A  New  Hampshire  farm. — ^A  report  for  1872  on  the  farm  of  Mr.  Frye 
Tillotson,  of  Orford,  N.  H.,  states  the  area  of  his  farm  at  about  1,600 
acres;  number  of  cows  kept  by  him,  210,  mostly  native;  cost  of  his 
cheese-factory,  $3,500 ;  number  of  men  employed  in  the  factory,  2.  Dur- 
ing the  season  he  made  1,100  cheeses,  averaging  45  pounds.  He  sold,  in 
the  fall,  48  hogs,  averaging  420  pounds,  and  40  shoats,  averaging  250 
pounds,  dressed.  He  had  60  acres  in  com,  and  cut  about  300  tons  of 
hay.  During  the  year  he  cut  and  sold  to  the  Passumpsic  Eailroad  5,200 
cords  of  wood.  The  total  number  of  men  employed  by  him  was  27.  He 
has  an  apparatus  for  steaming  corn-fodder  and  steams  about  150  tons 
of  hay  annually.  He  estimates  that  by  this  process  he  saves  one-third 
of  the  amount  which  would  be  required  when  unsteamed. 

The  "  Bidwell  Fann^^^  California.— The  Chico  (California)  Northern 
Enterprise  makes  the  following  statement  of  the  products  of  the 
ranche  of  Mr.  John  Bidwell,  of  that  place,  for  1872 :  Flour  shipped  to 
San  Francisco  and  Oroville,  6,000  barrels ;  home  and  mountain  sales  of 
flour,  3,000  barrels;  amount  of  sales  of  cattle,  $14,000;  hogs,  $8,000; 
sheep  and  wool,  $6,000 ;  dairy-products,  not  including  stock,  nor  pro- 
ducts consumed  at  home,  $4,600^  grain,  $40,000;  garden  account,  $20,000. 
The  amount  of  land  under  cultivation  is  stated  at  3,000  acres; 

Contrasted  methods  of  farming. — ^A  correspondent  of  the  Department 
in  Garland  County,  Ark.,  writes  that  the  prevailing  mode  of  farming  is 
very  defective.  "  They  do  not  plow  land  in  Arkansas,  but  only  scratch 
it.'^  A  field  of  twelve  acres,  which,  cultivated  in  the  Arkansas  style,  had 
for  the  two  previous  years  yielded  only  22  bushels  of  corn  per  acre,  wa§ 
cultivated  last  year  by  a  man  ftt>m  Illinois.  He  gave  it  a  deep  plowing 
and  cross-plowing  in  December,  1872,  and  plowed  it  again  on  the  6th  of 
February  following.  This  was  done  with  a  strong  yoke  of  oxen.  He 
"  laid  off,''  covered  the  com,  and  plowed  between  the  rows  twice,  with  a 
horse.  The  result  of  this  more  thorough  cultivation  was  that  he  gath- 
ered 67^  instead  of  22  bushels  per  acre,  making  a  difference  of  546 
bushels,  worth  $1  per  bushel. 

MarTcet-gardening  near  Boston. — ^Mr.  W.  D.  Philbrick,  a  market-gar- 
dener near  Boston,  says  that  some  of  the  best  gardeners  within  seven 
miles  of  that  city  employ  a  capital  of  over  $700  per  acre.  The  expend- 
iture for  manure  and  labor  often  amounts  to  $500  per  acre.  As  to  crops 
of  early  corn,  pease,  and  potatoes,  these  do  not  return  much  profit,  as 
they  are  anticipated  by  shipments  from  the  Carolinas  and  Norfolk. 
Early  cabbages  do  better,  as,  on  account  of  their  bulky  nature,  they  do 
not  bear  long  transportation  as  well. 
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Cost  of  raising  corn  in  UUnois. — ^Mr.  William  Hunter,  of  Macomb,  111., 
gives  a  statement  of  the  cost  of  raising  corn  on  40  acres  of  good 
land,  worth  about  $60  per  acre,  and  within  five  miles  of  a  depot.  The 
statement  is  based  on  a  yield  of  45  bushels  per  acre,  without  manure. 
The  following  is  a  summary  of  his  detailed  account:  Interest  on  laud, 
aiul  taxes,  $144;  risk  and  depreciation  of  team,  harness,  and  imple- 
ments, at  10  per  cent,  of  their  value,  $49;  cost  of  preparation  and  culti- 
vation, seed,  f&c,  $485.05  ;  husking,  and  hauling  five  miles,  $180;  total, 
$485.05,  averaging  very  nearly  27  cents  per  bushel. 

Cost  and  profit  of  crops, — Mr.  Fargo,  secretary  of  the  Batavia  Farmers' 
Club,  Genesee  County,  Kew  York,  kept  in  1872  an  item-account  of  the 
cost  and  profits  of  his  farm-crops.    The  record  is  as  follows: 


Expense  per  acre. 

Proceeds  per  acre. 

i 

. 

t 

1. 

1 

3 
5 

^ 

;? 

Oata 

13  12 
6  25 

$10  88 
13  59 
16  70 

110  00 
500 

$135 

25 

4C2 

300 

17  47 
7  47 
7  47 

14  94 
7  47 

•32  12 

27  56 

28  79 
129  04 

12  47 

•6  25 
10  60 

"36  66 

$19  00 

23  78 
58  60 
250  00 

$25  25 
:«  78 

58  60 

250  00 

30  00 

$3  13 

5  22 

Coin 

Potatoes 

29  87 

Koot« 

120  06 

Clorer 

17  53 

Expense  per  bushel,  of  oats,40  cents;  corn, 44 cents;  potatoes, 20 cents; 
roots,  13  cents.  This  would  show  a  yield  per  acre  of  oats,  55  bushels ; 
com,  63  bushels ;  potatoes,  145  bushels ;  roots,  1,000  bushels.  The 
profit  per  bushel  would  therefore  appear  to  have  been  on  oats,  G  cents ; 
com,  8  cents ;  potatoes,  20J  cents ;  roots,  12  cents.  The  exhibit  gives 
the  potato  and  root  crops  an  undue  advantage  in  the  respect  that,  be- 
ing rather  exhausting  crops,  they  bear  no  expense  of  manure. 

A  Minnesota  wheat-field. — The  wheat-field  of  Mr.  George  Wilkinson,  of 
Goodhue  Township,  Minnesota,  in  1873,  is  reported  as  being  two  miles 
in  length,  containing  800  acres.  The  varieties  grown  were  Lowland 
Scotch,  Rio  Grande,  and  Odessa.  At  harvest-time,  when  the  report  was 
made,  seven  reaping-maehines  were  worked,  and  after  these  came  40 
men  binding  and  shocking ;  when  this  task  was  completed  stackiug- 
gangs  were  formed,  and  20  teams  were  employed  in  hauling.  The  grain 
was  to  be  shipped  to  Milwaukee,  one  car-load  daily. 

A  large  xcheatcrop. — Statements  on  the  wheat-crop  of  Mr.  Dalrymple, 
of  Minnesota,  put  the  yield  for  1872  at  40,000  bushels,  worth  844,000; 
net  profit,  $11,000.  In  1873  he  had  2,000  acres  in  wheat.  In  harvesting 
and  hauling  the  crop  there  were  employed  100  men,  80  horses,  10  McCor- 
mick  reapers,  and  4  steam  thrashing-machines.  The  hands  received  $2.50 
to  $3  per  day,  with  boaixl  and  lodging. 

Cost  of  raising  wJieat^  per  hushel. — Mr.  George  Wells,  owner  of  a  fanu 
of  4,000  acres  in  Grundy  County,  Iowa,  makes  the  following  statement 
of  cost  of  raising  wheat  on  a  fijeld  of  150  acres,  with  a  crop  of  2,940 
bushels,  or  very  nearly  20  bushels  per  acre:  Plowing,  at  $1  per  acre, 
$150;  15  days'labor  harrowing,  $15;  225  bushels  seed-wheat  at  $1  per 
bushel,  $225;  8.}  days'  labor  sowing,  $8.50;  60  days'  labor  harvesting, 
$60;  77  days'  labor  hauling  grain  from  shook  and  threshing,  $77;  keep- 
ing teams  and  use  of  machinery,  $50;  total,  95S5.50j  averaging  about 
20  cents  per  bushel. 
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FRUIT. 

Fruit  in  California. — The  Marysville  (California)  Appeal,  of  Jiily 
28  and  31,  1873,  stated  that  Mr.  J.  W,  Briggs  had  shipped  five  car- 
loads of  pears  eastward  during  the  season.  One  load  went  to  Chicago, 
one  to  Xew  York,  and  three  to  Denver,  the  third  to  the  latter  phice  Lav- 
ing just  been  forwarded.  Freight  to  Chicago,  per  car,  by  passenger  train, 
8900,  by  slow  freight  $500,-  to  Kew  York,  by  passenger  train,  $1,075; 
to  Denver,  by  slow  freight,  $475.  According  to  returns  from  13enver 
the  fruit  had  sold  there  at  12  cents  per  pound.  The  railroad  had  until 
recently  declined  to  take  through  a  car  attached  to  the  passenger  train; 
in  future  he  would  forward  wholly  by  express  trains.  The  expenditure 
for  boxes  by  fruit-growers  in  that  vicinity  is  placed  at  over  $10,000 
yearl V.  One  grower's  annual  expenditure  for  that  purpose  had  amounted 
to  $3,000. 

Messrs.  Gould  &  Co.,  fruit-dealers  of  Santa  Clara,  have  a  store- 
house at  Truckee,  where  the  temperature  is  more  suitable  for  keep- 
ing fruit  than  that  of  Santa  Clara.  The  store-house,  which  is 
chiefly  of  brick,  is  100  feet  long,  36  feet  wide,  and  15  feet  high. 
There  were  in  store  about  the  1st  of  March,  1873,  in  round  numbers, 
270,000  pounds  of  winter-apples,  and  25,000  pounds  of  winter-pears. 
The  fruit  is  carefully  spread  in  open  racks,  and  the  temperature  of  the 
house  is  kept  quite  low,  ranging  from  28o  to  40o  Fahrenheit ;  36^  is  held 
to  be  the  most  suitable  temperature.  The  varieties  of  apples  stored  are : 
Newtown  Pippin,  Pearmain,  Belle  fleur,  Baldwin,  Spitzenburgh,  Rhode 
Island  Gre  ning,  and  Swaar.  The  Newtown  Pippin  is  said  to  keep  the 
best.  The  loss  of  fruit  up  to  March  1  did  not  exceed  5  per  cent.  The 
larger  part  of  the  fruit  is  sent  to  the  San  Francisco  market.  Some 
amounts  are  sold  in  tlie  vicinity,  and  to  towns  in  the  State  of  Nevada, 
and  a  few  car-loads  are  sent  to  Chicago  and  New  York. 

Shipments  of  apples  from  Western  Neto  YorJc. — At  the  meeting  of  the 
Western  New  York  Horticultural  Society,  at  Geneva,  N.  Y.,  in  January, 
1873,  a  special  committee  reported  the  following  shipments  of  apples  from 
that  region  during  the  season:  From  points  on  the  Erie  Canal  between 
Syracuse  and  Lockport,  and  including  these  two  places,  435,893  barrels; 
weftt  of  Lockport,  by  lake  ports,  estimateil,  250.000  barrels;  by  Central 
and  Erie  Railroads,  500,000  barrels ;  total,  1,185,893  barrels.  Dr.  Syl- 
vester, who  read  the  report,  put  the  amount  withheld  for  home  consump- 
tion at  about  as  much  more,  making  the  crop  over  2,000,000  barrels, 
worth  $3,000,000. 

Preservation  of  apples  in  store. — Mr.  Calvin  Pitcher,  of  Belfast,  Me.,  a 
well-known  apple-grower,  who  has  40  acres  of  orchard,  mostly  in  bearing, 
keeps  his  apples  in  g(»od  condition  and  flavor,  from  harvest-time  till  the 
ensuing  Mummer,  by  exposing  the  fruit  daily  to  a  free  circulation  of  air 
through  tue  place  of  storage.  He  stored  for  keeping  1,200  bushels  of 
Baldwins  of  the  crop  of  1872,  and  disposed  of  the  last  of  the  lot  in  mid- 
summer of  1873,  at  prices  ranging  from  $1  to  $2  per  bushel. 

Fruit-canning  in  Illinois, — The  Western  Agriculturist,  of  Quiucy 
HI.,  gives  tha  following  items  concerning  the  business  of  fruit-can 
ning,  being  chiefly  of  operations  in  that  neighborhood :  The  Alden 
factory  at  Fowler,  during  the  season  of  1872,  worked  up  13,000 
bushels  of  apples,  at  an  average  cost  of  27J  cents  per  bushel,  75 
bushels  of  peaches,  at  50  cents  per  bushel,  and  500  pumpkins  averaging 
4  cents  ej<Jh.    One  canning  and  pickle  factory  in  Qoincy  canned  6,165 
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bushels  of  tomatoes,  2,800  bushels  of  peaches,  aud  4,000  quails  of  rasp- 
berries, and  made  3,000  barrels  of  pickles.  During  the  packing  season 
200  girls  and  26  men  were  employed.  A  branch  of  thehouseatCobden, 
in  the  southern  part  of  the  State,  put  up  7,000  bushels  of  peaches  and 
5,000  quarts  of  raspberries,  using  120,000  cans.  Another  firm  in  Quincy 
put  up  27,600  cans  of  fruit,  12,000  bottles  of  pickles,  and  6,000  bottles 
of  horse-radish,  and  another  house  in  the  same  city,  42,000  cans  of  fruit 
and  700  barrels  of  pickles. 

Fruit-canning  in  Delaware. — ^Eeports  of  operations  for  1872  of  the  can- 
ning establishment  of  Richardson  &  Bobbins,  of  Dover,  Del.,  state  their 
consumption  of  peaches  during  the  season  at  18,000  bushels;  of  pears 
at  2,000  bushels ;  of  tomatoes  at  480  tons;  of  strawberries  at  30,000 
quarts;  of  cherries  at  30,000  pounds. 

Drying  figs  at  the  South. — The  editor  of  the  Rural  Alabamian,  who  has 
had  some  experience  in  the  drying  of  figs,  says  that  there  is  no  more 
difficulty  in  putting  a  first-rate  article  of  dried  figs  into  the  market  from 
the  Gulf  States  than  from  Smyrna.  The  difficulty  has  been  that  the 
right  varieties  have  not  been  cultivated.  The  common  large  yellow  fig 
of  the  South  is  not  well  adapted  for  drying,  being  too  juicy,  too  hollow, 
and  too  open  at  the  eye,  and  it  is  very  liable  to  injury  from  damp  or 
rainy  weather  at  the  time  of  its  maturity.  He  recommends  the  Bruns- 
wick, Large  White,  Grenoa,  Smyrna,  and  Figued'Or  varieties  for  drying. 

GEASS,  HAY,  ETC. 

Contracts  for  hay. — A  correspondent  of  the  Country  Gentleman  in 
Cortland  County,  New  York,  near  the  center  of  the  State,  writes  that 
tiie  great  abundance  of  hay  in  that  section  in  1872  brought  in  buyers 
who,  during  the  winter,  purchased  several  hundred  tons  at  $15  per  ton, 
for  shipping  to  Scranton,  Pa.,  and  other  mining  regions,  Philadelphia, 
and  New  York.  One  farmer,  whose  farms  comprise  about  1,900  acres, 
had  contracted  for  the  disposal  of  all  his  hay  for  the  next  five  years  at 
$15  per  ton  at  the  barn. 

Receipts  of  hay  at  New  Orleans. — The  New  Orleans  Picayune  esti- 
mates the  yearly  receipts  of  hay  in  that  city  at  250,000  bales.  Usual 
selling  price,  per  ton,  $20  to  $30 ;  this  year,  1873,  it  has  reached  $50. 

8?he  monthly  reports  of  the  Department  show  $55  in  February,  at  New 
rleans.] 

Alfalfa  in  California. — ^The  San  Francisco  Bulletin  says  that  Mr. 
Solomon  Jewett,  of  Kern  County,  one  of  the  oldest  and  largest 
sheep-raisers  in  that  State,  and  one  of  the  first  to  recognize  the  value 
of  alfalfa  for  feeding  stock,  has  now  450  acres  sown  in.  alfalfa,  and 
that  his  valuable  fine-blooded  Merino  sheep  are  kept  exclusively  on 
this  feed,  with  very  satisfactory  results.  Mr.  JewBtt  holds  that  in  Kern 
County  one  acre  of  alfalfa  will  keep  20  sheep  in  good  condition.  He 
finds  irrigation  chiefly  beneficial  during  the  first  year,  or  until  the  roots 
of  the  plant  have  shot  down  far  enough  to  reach  moisture ;  after  that  it 
is  useful  as  a  stimulant  to  extraordinary  yield  or  for  the  drowning  out 
of  gophers. 

Bermuda  grass  in  Georgia. — Mr.  Dougherty,  a  hotel-keeper  of  Greens- 
borough,  in  1872  sold  $114  worth  of  hay  from  Bermuda  grji^s,  the  crop 
of  one  measured  acre  of  land  near  that  village.  The  hay  vas  sold  in 
the  field,  at  $20  per  ton. 
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The  cftw/a.— The  editor  of  the  Kural  Alabamian,  in  reply  to  a  para- 
graph in  the  Southern  Farm  and  Home,  strongly  recommends  the  chufa 
(Cypej^MS  esculentus)  as  a  feed-crop  for  hogs.  His  attention  was  first 
called  to  the  subject  by  a  notice  in  the  Agricultural  Report  for  1854, 
and  in  the  spring  of  1-855  he  received  from  Washington  a  small  package 
of  the  seed.  He  planted  every  year  until,  during  the  late  war,  he  lost 
the  seed  by  neglecting  one  year  to  plant.  In  1872  he  succeeded  in 
procuring  a  supply  from  Georgia,  and  by  this  means  renewed  the  crop. 
He  has  found  the  chufa  to  be  highly  relished  by  hogs,  which  prefer  it 
to  the  peanut,  even,  and  fatten  on  it  more  quickly  5  indeed,  all  kinds  of 
stock  are  fond  of  it.  One  bushel  of  nuts  will  seed  an  acre,  and  the 
yield  per  acre  on  good  land  ranges  from  200  bushels  to  500  bushels ;  as 
the  hogs  gather  the  crop,  there  is  no  expense  of  harvesting.  He  does 
not  find  it  necessary  in  tnat  climate  to  water  the  young  plants.  The 
plant  resembles  nut-grass,  (Cyperus  repem,)  "  but  does  not  possess  the 
power  of  spreading  itself  like  that  pest  of  southern  fields."  (Agricul- 
tural Beport,  1855,  page  xiii.) 

Curing  corn-fodder. — ^Mr.  William  Crozier,  of  Long  Island,  N".  Y.,  cures 
his  corn-fodder  fsowed  corn)  by  stacking  it  on  pole  platforms,  building 
the  stack  arouiia  barrels  which  are  provided  with  rope  handles.  As  the 
stacks  are  carried  up  the  barrels  are  drawn  up,  and  in  this  way  venti- 
lating-chimneys  are  provided. 

POULTRY  AND  EGGS. 

Egg  and  poultry  paehing  in  New  TorJc. — A  letter  to  the  Country  Gen- 
tleman, (issue  of  May  15, 1873,)  giving  an  account  of  a  visit  to  the  egg 
and  poultry  packing  establishment  of  Mr.  A.  B.  Bobinson,  near  Greene 
Village,  Chenango  County,  stated  that  Mr.  Eobinson  had  already 
bought,  during  the  season,  120,000  dozen  eggs,  which  cost  him,  cured 
and  packed,  20  cents  per  dozen.  This  quantity  would  make  about  1,600 
barrels.  In  the  turkey-yards  there  were  at  the  time  of  the  visit  over 
2,000  turkeys,  many  weighing  28  to  30  pounds,  and  large  numbers  of 
ducks  were  kept.  Mr,  Kobinson  has  a  method  of  freezing  poultry  so 
that  it  will  keep  in  perfect  condition  from  the  early  part  of  winter  to 
April  5  the  peculiarities  of  his  process  are  not  given  to  the  public.  His 
packing-house  held  18  tons  of  poultry.  Other  establishments  in  Che- 
nango County  do  a  large  business  in  egg-packing,  &c. 

Storing  eggs. — ^Wright's  Illustrated  Book  of  Poultry  says  that  a  sys- 
tematic trial  for  two  seasons  has  shown  that,  for  purposes  of  long  keeping 
for  eating  or  breeding^  eggs  should  be  packed  with  the  large  end  down- 
ward, instead  of  placing  them  on  the  small  end,  as  is  commonly  done. 
The  longer  the  eggs  are  kept  the  greater  difference  will  be  found  in 
the  results  of  the  two  methods.  Experiment  has  i)roved  that  eggs  plaeed 
as  recommended  may  be  set  and  successfully  hatched,  with  remarkable 
uniformity,  at  ages  which  with  the  usual  method  of  storing  would 
render  success  almost  hopeless.  The  practical  philosophy  of  the  case 
is.  alleged  to  consist  in  delaying  the  spread  of  the  air-bubble  and  its 
detachment  from  the  membranous  lining  of  the  eggy  thus  retarding 
alterations  destructive  to  vitality. 

Receipts  of  eggs  in  New  Tof  fe— The  Poultry  Bulletin  states  the  whole- 
sale value  of  the  eggs  received  in  New  York  City  in  1870 at  $4,928,917.80; 
value  of  receipts  in  1871,  $5,661,973.85  5  in  1872,  $6,292,250.57.  The 
extremes  of  prices  in  the  latter  year  were  greater  than  in  either  of  the 
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two  preceding  years.    The  bigbeet  average  price  paid  was  in  Febrnory, 
33  cents  per  dozen,  and  the  lowest  in  May,  15J  cents  per  dozen. 

A  poultry  account. — A  poultry-keeper  gives  the  following  account 
with  03  bens,  crosses  of  white-crested  black  Polands,  Bolton  Greys,  and 
Spanish,  for  the  year  ending  January  1, 1S73 :  Expenses,  70  bushels 
shelled  corn,  at  50  cents  per  bushel,  $35 :  730  gallons  sour  milk  (2  gallons 
per  day)  at  2  cents  per  gallon,  $ld.C0 ;  2  bushels  of  lime,  50  cents ;  total 
expenses,  $50.10.  Keceipts,  557  dozen  eggs,  $84.43  (averaging  15.1G 
cents  per  dozen;)  90  chickens  sold  at  25  cents  each,  $22.50;  total 
receipts  $100.93,  showing  a  profit  of  $56.83. 

Production  of  eggs. — The  following  experiment  was  made  in  1872 :  Ten 
pullets  of  each  of  the  following  breeds — each  fowl  being  within  one 
week  of  six  months  of  age — ^were  placed  in  yards  40  feet  square,  with 
comfortt^ble  houses;  during  six  months  an  account  was  kept  of  food 
consumed  and  eggs  produced.  The  Dark  Brahmas  consumed  369^  quarts 
of  corn,  oats,  and  wheat-screenings,  costing  $5.77,  laid  605  eggs,  which 
sold  for  $10.08,  and  at  the  close  of  the  experiment  weighed  70  i)ounds; 
profit  realized  on  eggs,  $4.31.  The  Buff  Cochins  ate  406  q,uarts  of  the 
feed,  laid  591  eggs,  and  at  the  end  of  six  months  weighed  73  pounds. 
Cost  of  feed  $6.34,  realized  from  eggs,  $9.85;  profit  on  eggs,  $3.51.  The 
Gray  Dorkings  ate  309  quarts  of  the  feed,  costing  $4.87,  laid  424  eggs, 
which  sold  for  $8,73,  and  at  the  close  of  the  period  weighed  59  J  poihids; 
profit  on  eggs,  $3.86.  The  Houdans  ate  214  quarts  of  feed,  costing 
$3.35,  laid  783  eggs,  which  sold  for  $13.05,  and  weighed  45 J  pounds; 
profit  on  eggs,  $9.70.  The  Leghorns  ate  231^  quarts  of  feed,  costing 
$3.62,  laid  807  eggs,  which  sold  for  $13.55,  and  weighed  36 J  pounds ; 
profit  on  eggs,  $9.83. 

Comumption  of  eggs, — At  the  annual  session  of  the  New  Brunswick 
Board  of  Agriculture,  in  1873,  the  secretary  said  that  during  the  fiscal 
year  the  province  had  imported  eggs  to  the  value  of  $45,000.95,  and  that 
*' there  were  no  eggs  to  be  had^  in  the  city,  though  it  is  surrounded  by 
a  rural  population. 

IRRIGATION. 

Slimca*  irrigation  in  England. — Mr.  Isaac  Brown's  shower  irrigation 
is  described  as  an  arrangement  of  pipes  laid  at  regular  intervals  just 
within  the  surface  of  the  land,  from  which  pipes  water  under  pressure 
is  distributed  in  showers  evenly  over  the  intervening  area*  In  case  it 
is  desired  to  make  a  seed-bed  a  knifc-bladed  harrow  is  used  to  cut  and 
reduce  the  surface.  At  Stoke  Park,  near  Windsor,  England,  lead  pipes 
are  laid  in  parallel  lines  48  feet  apart.  A  twelve  horsepower  steam- 
engine,  working  a  Tangyo  force-pump,  draws  water  from  a  pond  and 
forces  it  through  the  perforations  in  the  pipes.  With  a  pressure  of  60 
to  70  pounds  to  the  square  inch,  equivalent  to  the  force  derived  from  a 
head  of  120  feet,  1 J  acres  are  showered  at  a  time,  ten  tons  of  water  being 
used  in  15  minutes.  This  area  having  been  watered,  the  irrigation  is 
applied  to  other  portions  of  the  land  in  turn.  The  work  is  mostly  done 
in  the  night  to  prevent  injury  to  the  grass  from  watering  under  a  hot 
smi.  Mr.  Brown  reports  on  the  operation  of  his  invention  at  Stoke 
Park  in  1872  that,  while  430  acres  of  pasture  and  park  gave  scarce  any 
support  for  cattle  after  the  summer's  drought,  40  acres  irrigated  accord- 
ing to  his  system  maintained  120  large  Highland  bullocks — 3  bullocks 
per  acre — in  fattening  condition,  from  August  till  the  1st  of  November, 
and  this  after  having  already  alibrded  two  hefivy  crops  of  hay  amount- 
ing to  about  5  tons  per  acre.'  The  cattle  while  on  this  pasture  received 
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no  other  food  than  grass.  On  G  acres  of  sach  imgated  land  200  sheep, 
Leicester  and  Cheviot  crosses,  were  being  kept  in  1873,  in  fattening 
condition,  without  other  food  than  grass.  They  were  folded  within  two 
rows  of  light  bnt  firmly-made  hurdles,  extending  across  the  breadth  of 
the  field — ^200  yards — and  7  yards  apart;  these  hurdles  were  moved 
forward  four  times  per  day,  thus  giving  opportunity  for  rapid  restora- 
tion of  grass  on  the  land  passed  over.  According  to  estimate  the  ex- 
penses per  acre  were:  Eent,  30  shillings;  manual  labor,  5  shillings; 
coals,  10  shillings ;  artificial  manure,  120  shillings ;  interest  and  wear  of 
pipes,  eugiue,  &c.,  40  shillings ;  interest  on  cost  and  wear  of  hurdles,  20 
shillings — total,  £11  5$.  per  acre.  Receipts :  Keep  of  33  sheep  for  28 
weeks,  at  0  pence  each,  per  week,  £23  2s,  Profit  per  acre,  £11  ITs.  It 
was  claimed  that  under  this  system  the  land  was  capable  of  maintaining 
twice  the  above  stated  number  of  sheep  per  acre. 

Increased  value  from  irrigation. — A  correspondent  of  the  Pacific  Kural 
Press,  writing  from  San  Joaquin  Valley,  California,  says  that,  as  a  result 
of  irrigation,  farmers  along  Los  Bailos  Creek  have  recently  been  offered 
$30  and  $35  per  acre  for  land  which  would  not  have  brought  $5  j>eT 
acre  two  years  ago.  The  cost  of  irrigation  is  not  over  $1.50  per  acre. 
One  great  advantage  growing  out  of  irrigating  enterprises  is  the  facility 
which  they  afford  for  drowning  out  ground-squirrels  and  gophers,  those 
pests  of  California  farmers. 

Irrigation  for  tlie  marJcet-garden. — Dr.  F.  M.  Hexamer,  of  Westchester 
County,  New  York,  a  well-known  grower  of  vegetables  and  small  fruit, 
puts  his  loss  by  drought  in  the  smnmer  of  1873  at  $3,000,  a  loss  which 
he  might  have  escaped  had  ho  been  provided  with  machinery  for  thor- 
ough irrigation — wind-power,  pipes,  and  force-pumps — the  cost  of  which 
would  not  have  been  far  from  $3,000. 

TUBES  AND  TI^rBER. 

Premiums  for  artificial  groves. — The  Illinois  State  Board  of  Agricul- 
ture have  offered  a  premium  of  $500  for  the  best  artificial  grove  of  five 
or  more  acres  planted  after  January  1,  1873,  and  before  December  1, 
1874,  and  a  premium  of  $100  for  the  best  one  acre,  under  similar  condi- 
tions, the  premiums  to  be  awarded  in  1881.  Annual  statements  are  to 
be  submitted  to  the  board  showing  the  method  of  culture  and  the  cost 
thereof,  and  after  the  third  year  a  cross-section  of  one  tree  of  each  variety 
planted  is  to  be  delivered  to  the  board,  with  a  statement  of  the  height 
attained  by  the  tree;  these  specimens  are  then  to  bo  placed  in  cabinet 
for  permanent  reference. 

Pine-plantations. — Massachusetts  papers  state  that  in  Eastham,  Cape 
Cod,  a  thousand  acres  of  land  nre  now  covered  with  thrifty  pines  from 
seed  sown — land  which,  but  for  this  protection,  would  have  been  a  waste 
tract  of  shifting  sand.  Game  has  consequently  increased,  and  quail, 
plover,  and  other  birds  are  reported  plentiful.  Valuable  pine-plantations 
have  also  been  formed  in  other  towns  on  the  Ca])e,  replacing,  to  some 
extent,  woods  which  were  destroyed  in  the  earlier  periods  of  settlement. 

Durable  post^.-^Mr.  F.  E.  Elliott,  of  Cleveland,  Ohio,  writing  about 
the  commencement  of  1873,  gives  the  following  statement  of  his  expe- 
rience in  preparing  fence-posts.  In  June  and  July,  1850,  he  employed 
men  to  get  out  fence-posts  from  his  woods  of  maple,  elm,  basswood, 
linden,  ash,  &c.  These  posts,  in  the  green  state,  rough-shaped,  and 
from  trees  of  all  ages  and  all  the  named  varieties,  he  treat€Kl  with  a 
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composition  of  coal-tar  from  the  gas-yards,  with  unslaked  lime  in  equal 
proportion,  by  measure,  applying  tbe  mixture  wliile  effervescent  to  that 
end  of  the  post  which  was  to  enter  the  ground.  The  posts  were  set  in 
cold  clay  ground.  In  the  spring  of  1872  it  became  necessary  to  remove 
the  fence,  and  on  taking  up  the  posts  95  per  cent,  of  them  were  found 
perfectly  sound. 

PitcJi-pine  in  England. — ^A  writer  in  one  of  the  leading  [agricultural 
iournals  of  England,  treating  on  the  subject  of  timber  in  Canada  and 
the  United  States,  says  that  the  consumption  of  pitch-pine  is  steadily 
increasing  in  England.  The  wood  is  characterized  as  hard,  heavy,  finely 
marked,  capable  of  taking  a  brilliant  polish,  and  nearly  as  durable  as 
oak ;  when  sawn,  the  color  is  a  variegated,  dullish  red,  though  some  lots 
are  quite  light  in  hue.  Pitch-pine  is  in  high  repute  for  flooring  for  first- 
class  residences,  public  halls,  ball-rooms,  &c.  Within  his  recollection 
the  first  cargo  imported  was  a  drug  on  the  market,  and  could  be  got  oil 
only  iE  small  quantities,  but  the  qualities  of  the  wood  soon  brought  it 
into  favor.  The  imports  in  1871  amounted  to  nine  cargoes,  containing 
4,200  loads  of  square  timber,  and  17,000  pieces  sawn  plank  and  deal. 
Pensacola,  Fla.,  is  a  leading  port  of  supply. 

MISCELLANEOUS. 

Chemical  agricultural  stations. — ^Professor  Church,  in  a  recent  essay 
before  the  Cirencester  Chamber  of  Agriculture,  England,  on  the  work 
of  chemical  agricultural  stations,  said  that  very  probably  the  first  insti- 
tution of  this  character  was  that  at  Eothamsted,  but  that  and  the  one 
established  by  Bousingault  on  the  Continent  were  private,  and  restricted 
in  plan.  In  1851  one  was  created  near  Leipsic,  which  is  still  in  being, 
and  one  of  the  best  managed  in  Germany.  There  are  now  (at  the  com- 
mencement of  1873)  thirty-eight  stations  in  Germany.  In  France  the 
first  was  founded  in  1858,  the  first  in  Belgium  in  1872,  and  the  first  in 
Italy  in  the  same  year.  In  the  south  of  Prance  and  in  Italy  there  are 
stations  devoted  to  the  study  of  the  treatment  and  manufacture  of 
products  derived  from  the  vine,  tobacco,  silk,  &c.  Ten  or  twelve  stations 
are  devoted  to  these  and  olives  and  olive-oiJ.  There  are  six  stations  in 
Switzerland,  including  stations  devoted  to  milk,  cheese,  and  other  milk- 
products.  There  are  two  stations  in  Sweden  and  one  in  Holland ;  in 
England,  none  that  are  actually  entitled  to  the  name; 

One  01  the  leading  aims  of  the  German  agricultural  stations  is  the 
control  of  artificial-manure  manufacture.  To  give  an  illustration  of  the 
work  done  in  that  line,  in  1867,  at  one  agricultural  station  in  Germany, 
there  were  made  analyses  covering  manures  to  the  amount  of  £135,000, 
sold  by  manufacturers  in  the  neighborhood.  The  manufacturer  of  the 
manure  makes  a  contract  with  the  station  by  which  the  professors  are 
allowed  to  visit  the  warehouse  at  all  times,  and  take  samples  from  what- 
ever packages  they  may  select  and  analyze  them.  If  the  inspectors  find 
the  article  to  be  of  standard  character  the  dealer  is  furnished  with  a 
certificate  to  that  effect,  and  the  results  of  the  analysis  are  published  by 
the  station  for  the  information  of  the  public.  One  of  the  duties  of  the 
stations  is  to  prosecute  field  experiments,  some  of  which  are  carried  on 
by  a  number  of  stations  in  concert.  All  these  institutions  throughout 
the  empire  are  in  regular  correspondence  with  each  otlier.  Another 
object  is  the  teaching  of  students. 

There  are  not  fewer  than  2,000  agricultural  associations  in  North  and 
South  Germany;  some  small,  averaging,  perhaps^  40  to  50  members; 
others  contain  fully  1,000  members.    These  societies  take  a  large  part 
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in  founding  the  stations.  Government  gives  a  small  annual  subsidy; 
private  contributions  and  fees  from  analyses  of  manures  assist.  The 
total  income  of  the  station  at  Halle  is  i&773,  of  which  the  State  gives 
£150  and  the  agricultural  societies  £145.  The  fees  arising  from  the 
control  of  manufactures  of  artificial  manures  amounted  in  1868  to  £412^ 
these  beiug  the  main  support  of  the  station.  A  portion  of  the  fees  for 
private  analyses  made  by  the  chemist  goes  to  the  funds  of  the  station, 
and  the  sum  of  £66  was  realized  by  the  institution  in  that  year  from 
this  source.  The  income  of  some  of  the  smaller  stations  is  only  £150. 
A  station  generally  takes  its  inception  from  the  efforts  of  neighboring 
land-owners,  practical  agriculturists,  and  scientific  men.  These  persons 
call  a  meeting,  fix  upon  rules  adapted  to  the  locality,  and  put  themselves 
in  communication  with  managers  of  existing  stations,  obtain  a,  small 
subsidy  Irom  government,  and  in  a  few  montl^  commence  operations. 

Model  farms  in  Ireland. — A  correspondent  of  the  London  Field  refers 
to  the  current  system  of  agricultural  education  in  Ireland  under  gov- 
ernmental auspices.  The  system  now  includes  more  than  two  hundred 
establishments,  (model  farms,  &c.,)  under  the  lead  of  the  Glasnevin  Ag- 
ricultural College,  with  a  state  expenditure  of  about  £6,000  yearly. 
Many  of  the  model  farms  yield  a  large  yearly  profit,  the  Glasnevin  farm, 
with  a  rental  of  £4  per  acre,  yielding  a  profit  of  more  than  £600  yearly, 
on  an  average.  The  writer  testifies  from  personal  knowledge  to  the 
great  good  effected  by  the  model  farm,  which  has  sent  out  a  superior 
dass  of  farmers,  managers  of  depots  of  seeds  and  implements,  and  per- 
sons connected  with  the  stock  trade,  a  class  which  has  greatly  aided  in 
the  improvement  of  farm  practice. 

A  beneficent  enterprise. — Soon  after  the  close  of  the  war,  an  association 
of  Friends  was  formed  in  Baltimore,  for  the  purpose  of  assisting  im- 
poverished Friends  in  the  Southern  States,  and  chose  the  agricultural 
districts  of  North  Carolina  for  their  chief  field  of  operations.  In  1867 
the  association  purchased  a  farm  of  200  acres  at  Springfield,  in  that 
State,  and  placed  in  charge  as  superintendent  an  experienced  and 
energetic  farmer,  furnishing  him  with  proper  implements  and  other 
means  for  teaching  an  improved  agriculture.  He  was  instructed  to  ex- 
emplify to  the  surrounding  people  the  utilization  of  manurial  resources, 
the  benefits  of  drainage  and  thorough  cultivation,  the  advantages  of 
suitable  rotation,  and  the  economy  of  improved  stock,  and  to  organize 
agricultural  clubs,  &c.  When  the  farm  was  bought,  the  want  of  pasture 
and  hay  throughout  that  region  made  stock  husbandry  an  inconsiderable 
interest.  The  superintendent,  therefore,  at  the  outset,  distributed  two 
tons  of  clover-seed  at  cost.  Several  tons  of  Peruvian  guano  were  dis- 
tributed in  like  manner  among  those  who  desired  to  use  it  in  setting 
clover  on  exhausted  land.  The  purposes  of  the  association  have  been 
successfully  prosecuted.    The  superintendent's  report  says: 

The  effect  of  our  operations  on  the  community  can  be  seen  for  fifty  miles  aronnd. 
Abont  15,000  acres  have  been  sown  with  clover  in  the  surrounding  counties  since  our 
operations  commenced.    Many  improved  implements  have  been  introduced.    Instead 
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of  the  scythe  and  the  cradle,  are  frequently  seen  the  mower  and  the  reai>er.  Large 
numbers  of  people  from  all  parts  of  the  State  continue  to  visit  the  farm,  to  see  for 
themselves  the  new  way,  and  they  very  generaUy  express  themselves  satisfied  that  it 


numbers  of  people  from  all  parts  of  the  State  continue  to  visit  the  farm,  to  see  for 
themselves  the  new  way,  and  they  very  generaUy  express  themselves  satisfied  that  it 
is  an  improvement  on  the  old  exhaustive  system.    Ail  such,  more  or  less,  will  become 


Qpr 

efforts  in  staying  the  tide  of  emigration  to  the  West  is  very  apparent  and  Has  already 
saved  to  North  Carolina  hundreds  of  her  best  citizens. 

On  a  small  stream  running  through  the  farm  a  bone-mill  has  been 
built  at  a  cost  of  $875,  capable  of  crushing  and  grinding  1,500  pounds 
of  bones  daily.  ,    n^r\nic> 
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English  coloiiizatmi  in  Kansas. — ^Mr.  George  Grant,  a  wealthy  Euglish 
merciiant,  has  purchased  five  hundred  and  forty  square  miles  of  land  in 
the  central  part  of  Kansas,  for  purposes  of  colonization.  The  tract  is 
watered  by  the  Victoria  Eiver  and  Dry  Creek,  and  numerous  springs 
afford  iaciiities  for  irrigation.  There  is  abundance  of  stone  suitable  for 
building,  and  coal  and  wood  are  readily  acoessil)le.  Stock-raising  will 
be  a  prominent  feature  in  the  enterprise,  and  with  this  in  view  cattle 
and  sheep  of  the  most  approved  English  breeds  have  been  imported  for 
breeding.  Mr.  Grant  offers  the  land  at  prices  varying  from  $2.60  to  $10 
per  acre,  according  to  advantages  of  situation.  Individuals  of  the  liigher 
ranks  of  English  society  are  interested  in  the  undertaking  as  buyers  of 
land  and  prospective  settlers,  and  favorable  terms  are  held  out  to  emi- 
grants of  small  means.  The  Workingmen's  Farming  Association  has 
purchased  eight  square  miles  of  the  tract,  to  be  resold  in  small  lots. 

Farming  near  the  Eocky  Mountains. — Mr.  Elisha  P.  Home,  Colfax,  Fre- 
mont County,  Colo.,writingto  the  Department  under  date  of  November  18, 
1873,  says  that  from  one  acre  seeded  with  Bresee's  Peerless  he  obtained 
900  bushels  of  i>otatoes ;  from  one  acre  of  Early  Hose,  830  bushels;  from 
one  acre  of  Neshannock,  600  bushels.  The  preparation  and  cultivation 
of  the  field  were  as  follows:  In  the  fall  he  plowed  8  inches  deep:  in  the 
spring  marked  out  hills  3  feet  apart  each  way,  and  in  each  hill  dropped 
three  pieces  of  potato,  6  inches  apart,  one  eye  in  each  piece.  After  the 
plants  came  up  the  field  was  dragged  with  an  iron-toothed  harrow,  and 
wjien  they  were  6  inches  high  they  were  hilled  and  lioed.  When  the 
weeds  had  started  a  double-shovel  plow  waa  run  through  the  field  in 
both  directions,  namely,  lengthwise  and  crosswise.  The  seed  for  three 
acres  weighed,  when  cut,  568  pounds.  Other  farmers  in  the  neighbor- 
hood planted  six  to  eight  times  that  proportion  per  acre,  and  had  many 
small  potatoes,  while  he  had  few.  He  adds  that  he  preceded,  by  one 
year,  any  other  settler  in  that  section — ^Wet  Mountain  Valley — and  that 
his  ranch  is  within  three  miles  of  everlasting  snow,  lying  close  under 
the  Kocky  Mountains,  and  never  requiring  irrigation.  On  his  first  ar- 
rival in  that  locality  it  was*  prophesied  that,  on  account  of  the  exposure 
of  the  situation,  he  would  not  succeed  in  farming  there;  but  the  con- 
trary has  been  the  result.  During  four  years  he  has  obtained  40  to  50 
bushels  of  wheat  per  acre.  About  the  10th  of  August,  1873,  he  sowed 
19  acres  in  wheat,  55  pounds  of  seed  per  acre,  and  at  the  date  of  his 
letter  the  plants  had  reached  8  inches  in  height,  covering  the  ground 
entirely  and  promising  well.  The  first  snow  of  the  season  had  fallen 
on  the  morning  of  his  writing,  and  lay  4  inches  deep.  . 

Records  of  potato-crops. — ^Accounts  reproduced  in  the  report  of  the 
Royal  Agricultural  Society  of  England  for  1870  show  that  about  1813 
the  potato-crops  of  the  isle  of  Jersey  commonly  averaged  450  bushels 
to  600  bushels  per  acre,  calculating  60  pounds  to  the  bushel.  The  po- 
tato being  an  important  staple  of  the  island,  the  ground  was  carefully 
prepared  and  well  manured.  Four  hundred  bushels  are  recorded  a^ 
having  been  obtained  on  a  Jersey  verg^c,  being  at  the  rate  of  900  bushels 
per  acre,  and  smaller  areas  sometimes  exhibited  a  much  larger  rate  of 
production.  There  are  records  of  quite  as  large  yield  per  acre  in  the 
United  States.  Eight  hundred  to  1,000  bushels  per  acre  are  stated  to 
have  been  grown  on  the  uplands  of  the  "Pan-Handle,'^  West  Virginia. 
As  a  rule,  a  virgin  soil,  specially  adapted  by  constitution  to  the  potato- 
crop,  helped  by  a  favorable  climate,  will  yield  results  far  exceeding 
those  attained  by  liberal  manuring  on  old  land. 

Irish  emigration, — The  agricultural  statistics  of  Ireland  for  1872  show 
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that  7S,781  emigrants  left  the  Irish  ports  during  that  year,  making  an 
increase  of  6,777  over  the  emigration  of  1871.  Of  the  total  number 
stated,  46,741  were  males. 

Beeirsugar  in  CaUfoi^ia, — A  slip  from  the  Sacramento  llecord,  re- 
ceived in  the  early  part  of  1873,  gives  the  following  particulars  con- 
cerning the  operations  of  the  beet-sugar  factory  in  that  vioinity.  Cost 
of  factory,  machinei^,  and  outfit,  $225,000 ;  usual  working  force,  160 
men.  Five  steam-engine^,  aggregating  500  horsepower,  are  employed 
in  the  works;  11  corcfs  of  wood  are  consumed  daily.  The  area  in  beets 
amounts  to  1,450  acres.  The  consumption  of  beets  has  been  at  the  rate 
of  7,000  tons  annually,  anTt" several  thousand  cattle,  sheep,  and  hogs  arc 
fattened  on  the  refuse.  The  beet-crop  in  1872  was  a  partial  failure,  on 
account  of  the  ravages  of  worms.  The  Kecofd's  statement  does  not 
indicate  that  any  great  profits  have  as  yet  accrued,  but  a  permanent 
success  is  confidently  expected. 

Chiccory  in  California. — According  to  California  papers,  there  were  in 
that  State  at  the  close  of  1872  three  companies  engaged  in  the  cultivation 
of  chiccory,  and  its  preparation  for  market  by  roasting — one  company  in 
Yolo,  one  in  Sacramento,  and  one  in  Joaquin  County.  The  Sacramento 
company  commenced  in  the  spring  of  1872,  with  70  acres.  The  average 
yield  i>er  acre  is  given  at  fifteen  tons,  which  would  turn  out  three  tons  of 
roasted.  The  Stockton  Independent  placed  the  chiccory-crop  of  the 
State  at  6,000  tons ;  manufacturers  were  of  the  opinion  that  the  growth 
of  the  interest  in  California  would  be  slow,  on  account  of  the  recent  re- 
duction of  duty  on  the  imported  article.  The  rich  alluvial  soils  of  the 
river  bottoms  are  best  adapted  to  the  crop.  The  Stockton  l^ictory  (Joa- 
quin County)  paid  $15  per  ton  for  the  green  root. 

Reclaimed  tule  lands, — Reports  from  Sherman  Island,  California,  for 
the  season  of  1873  state  that  7,200  acres  were  cultivated  in  grain,  400 
acres  in  potatoes,  and  150  acres  in  alfalfa. 

First  and  last  prices. — ^Mr.  John  H.  Carmauy,  in  a  recent  paper  on 
California,  says  that  he  has  seen  wheat  selling  there  for  twice  what  the 
farmer  had  obtained  for  it ;  wine  retailed  at  San  Francisco  hotels  for  $1.50 
per  bottle,  while  it  sold  in  Los  Angeles  for  40  cents  per  gallon ;  grai)es 
sold  at  8  to  10  cents  per  pound,  while  the  producers  received  only  75 
cents  per  hundred  pounds,  and  fruit  thrown  into  the  bay  at  San  Fran- 
cisco which  had  rotted  on  dealers'  hands  at  5  cents  per  pound,  while 
tfcfe  growers  would  have  been  glad  to  obtain  for  the  »amc  article  §20 
per  ton. 

Steam  cultivation  in  Germany. — A  recent  letter  from  John  Fowler  & 
Co.  to  J.  K.  Fowler  says  that  the  firm  is  making  about  100  steam-plows 
yearly  for  the  English  market,  and  50  to  60  for  foreign  countries — ^i>rin- 
cipally  double-engines.  Two-thirds  of  those  sold  in  England  are  to 
parties  who  let  on  hire.  About  50  of  the  Fowler  plows  are  working  in 
the  Magdebtu*g  district,  Germany,  in  cultivating  sugar-beet.  The 
beet  grown  on  steam  plowed  land  shows  a  gain  of  nearly  2  per  cent,  of 
sugar,  and  nearly  20  per  cent,  in  the  crop-weight  per  acre,  and  this  suc- 
cess has  induced  all  the  sugar-growers  to  use  steam  cultivation.  They 
usually  work  the  land  to  a  depth  ranging  from  12  inches  to  15  inches, 
never  less  than  12  inches. 

Canning  siccet-com  in  Ma4ne,—^^i\  Levi  Bartlett  writes  to  the  Albany 
Country  Gentleman  that  J.W.  Jones  &  Co.,  of  Bridgeton,  Cumberland 
County,  put  up  at  their  establishment,  in  1872,  510,444  cans  of  sweet- 
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corn,  the  product  of  228  acres.  The  company  paid  out  for  com 
$16,175.55,  and  for  labor  $12,886.61.  GPhe  "  Bridgeton  factory''  employed 
650  laborers  in  cutting  up  500  acres  of  com,  and  used  706,388  cans.  A 
gentleman  of  the  same  county,  who  has  been  largely  engaged  in  the 
business,  says  that  the  process  of  canning  is  simply  this:  The  corn  is 
sliced  from  the  cobs  and  put  in  cans ;  these  are  sealed  and  placed  in 
baths  where  they  are  boiled  for  two  hours ;  are  then  taken  out  and  each 
can  pierced  with  an  awl  to  allow  the  confined  air  to  escape.  The  instant 
the  outward  current  ceases  they  are  resealed,  and  they  are  then  boiled 
for  four  hours.  This  is  the  whole  of  the  process.  The  difficulty  lies  in 
the  manipulation,  not  in  an  obscurity  of  method  of  treatment.  The  fol- 
lowing examples  are  given  of  gross  receipts  from  sweet-corn  grown  for 
canning :  Mr.  W.  Chute,  of  Otisfield,  received,  in  1872,  for  the  product 
of  two  acres,  $197.60  5  Mr.  J.  Titcomb  received  on  one  acre,  $129. 

A  western  factory  statement  says  that  in  canning  sweet-corn  the  cans 
are  pierced  twice  during  the  process  of  preparation. 

Fa]^er  from  the  hop-stalJc. — The  Maidstone  Journal,  England,  informs 
us  that  paper  is  to  be  manufactured  largely  in  that  country  from  the 
sheath  of  the  hopstalk,  affeer  removal  of  the  outer  skin.  The  process  is 
a  French  invention,  and  is  said  to  afford  material  of  great  suppleness 
and  delicacy. 

Paper  from  tules. — Mr.  S.  D.  Baldwin,  of  MarysviUe,  Cal.,  has  patented 
a  process  for  making  paper  from  the  California  tule  \  it  is  reported  that 
by  this  method  the  best  qualities  of  writing  and  pnntiug  paper  can  be 
obtained  from  the  material. 

Potato- disease  in  Great  Britain. — ^The  loss. from  potato-disease  in  the 
single  county  of  East  Lothian,  Scotland,  in  1872,  was  estimated  by  ex- 
perienced agriculturists  of  that  section  at  nearly  ^5150,000. 

The  wheat  supply  of  Oreat  Britain. — ^Mr.  J.  B.  Lawes,  the  English  ex- 
perimentalist and  statistician,  estimates  the  amount  of  wheat  which  will 
be  required  to  supply  the  consumption  of  the  United  Eangdom  of  Great 
Britain  during  the  year  ending  August  31, 1874,  at  22,251,780  quarters, 
or  178,014,240  bushels,  of  which  103,089,240  bushels  must  be  provided 
from  foreign  sources.  He  admits  the  possibility  that  high  prioes  will 
reduce  the  actual  demand  somewhat  below  the  indicated  quantity. 

Expenditure  for  grain-saclcs  in  California. — The  president  of  the  Cali- 
fornia State  Agricultural  Society,  in  a  recent  address  before  that  body, 
placed  the  expenditure  for  grain-sacks  in  that  State  in  1872  at  $2,450,000. 
These  sacks  are  made  from  jute  grown  in  India  and  worked  up  in  Scot- 
land. 

Lifters  for  lodged  crops. — ^Mr.  A.  Hughes,  an  English  agriculturist,  has 
invented  a  lifter,  attachable  to  reaping-machines,  for  the  purpose  of 
lifting  lodged  crops  while  harvesting.  The  invention,  as  adapted  to  use 
on  flat  lands,  consists  of  a  long,  wooden,  iron-pointed,  and  slightly  curv- 
ing prong,  secured  to  the  platform  of  the  reaper  by  two  bolts  and  nuts, 
and  projecting  about  20  inches  in  front  of  the  knives ;  a  lifter  is  placed 
over  every  third  or  fourth  finger.  The  amount  of  lift  is  regulated  by  a 
wedge  under  the  heel  of  the  prong.  In  case  of  ridge  and  furrow,  or  very 
uneven  ground,  the  prong  is  hinged  on  a  pin  in  a  small  cast-iron  chair 
or  shoe,  which  is  fastened  to  the  platform ;  a  coiled  spring  under  the  heel 
of  the  lifter  allows  the  latter  to  rise  and  fall  with  the  irregularities  of 
the  land.  The  mode  of  applying  the  apparatus  may  be  varied  according 
to  the  make  of  the  machine  to  which  it  is  attached.    It  is  stated  that 
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these  lifters,  which  cost  but  little,  were  found  very  effective  in  the  har- 
vest of  1872. 

Bed  pepper  for  cdbhage-lice. — Mr.  J.  W.  Still,  of  East  Oakland,  Cal., 
writes,  that  finding  a  lot  of  about  200  fine  cabbages  infested  with  lice,  he 
sprinkled  the  plants  with  red  pepper,  excepting  a  few  which  he  left  with- 
put  treatment  for  comparison.  All  those  treated  with  the  pepper  were 
entirely  cleared  of  the  insects,  while  those  plants  which  received  no  appli- 
cation were  covered  with  vermin. 

Phylloxera  vastatrix, — ^The  French  Society  for  the  Encouragement  of 
National  Industry  have  offered  a  prize  of  2,000  francs,  to  be  given  in  1874, 
for  the  discovery  of  the  manner  in  which  Phylloxera  vastatrix  is  propa- 
gated from  one  vine-stock  to  another.  A  knowledge  of  this  point  is  es- 
sential toward  arresting  the  destruction  which  is  being  wrought  by  the 
insect. 

Shore-fisheries  of  New  England^ — ^Professor  S.  F.  Baird,  United  States 
Commissioner  of  Fisheries,  reporting  on  his  investigations  in  1871  and 
1872  on  the  New  England  coast,  says  that  the  shore-fish  of  that  region 
have  been  decreasing  in  numbers  during  the  last  twenty  years,  and  with 
especial  rapidity  since  1865.  In  1871  the  reduction  was  so  great  that 
summer  fishing  with  line  and  hook  was  a  failure,  and  traps  and  pounds 
bore  the  burden  of  supplying  the  market.  This  decrease  is  attributable 
to  the  combined  effect  of  the  fish-pounds  or  weirs.  He  recommends 
legislative  prohibition  of  the  use  of  traps  or  pounds  during  the  spawning 
season,  or  for  certain  days  in  each  week  during  that  season. 

Oregon  salmon. — Oregon  papers  of  the  last  of  August  state  that  the 
salmon  season  of  Oregon,  just  closed,  had  been  the  most  successful  one 
ever  experienced  by  the  Columbia  Kiver  fisheries.  One  hundred  and 
fifty  thousand  cases  had  been  put  up,  yalued  at  $6  per  case )  also  3,500 
barrels  of  salted  salmon. 

Overland  shipments  of  tea. — ^The  overland  shipment  of  tea  from  San 
Francisco  in  February,  1873,  is  stated  at  326,854  pounds. 

A  superb  azalea. — ^Professor  Sargent's  collection  of  azaleas,  at  Brook- 
line,  Mass.,  contains  about  200  plants.  One  of  these  is  5  feet  high,  16 
feet  in  circumference,  and  bears  more  than  3,000  blossoms.  <t  is  dome- 
shaped  in  form,  and  nearly  thirty  years  old.  The  proprietor  has  been 
offered  $1,000  for  the  plant 

Sales  of  louquets  in  Paris. — A  French  journal  states  that  the  number 
of  bouquets  of  violets  sold  annually  in  Paris  averages  6,825,000. 


FARM  EXPERIMENTS. 

The  following  collection  of  brief  experimental  reports  is  in  continua- 
tion of  compilations  of  like  character  in  former  reports  oi  the  Depart- 
ment. It  may  be  well  here  to  repeat  the  remark  that,  with  respect  to 
any  contested  question  of  agriculture,  even  the  most  carefully-conducted 
and  apparently  conclusive  experiment  is  rather  to  be  regarded  as  an 
approximation  to  truth,  requiring  further  test  by  practice  before  a  com- 
plete decision  can  bo  reached. 
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FEEDING  STOCK. 


CooKEB  AND  UNCOOKED  FEED. — Mr.  E.  S.  Lawrencc,  bead  farmer  of 
the  Illiuois  Industrial  UDiversity,  reports  an  experiment  in  feeding  thir- 
teen head  of  cattle  from  Kovember  25, 1872,  to  April  15,  1873.  The 
cattle  were  short-horn  grades,  selected  from  forty-eight  steers  with  the 
purpose  of  obtaining  as  great  a  uniformity  of  character  as  was  poKsible, 
and  were  three  years  of  age  at  the  close  of  the  experiment.  From  the 
commencement  of  the  test  up  to  March  10, 1872,  the  animals  were  fed 
as  follows: 

Nos.  1  and  2  received,  each,  15  pownds  of  corn-meal  daily,  mixed  with 
10  pounds  of  cut  corn-stalks  wet  ia  a  box  and  steamed  15  minutes 
with  a  pressure  of  20  to  25  pounds  of  steam. 

]^o.  3  had  the  same  feed  as  above,  except  that  for  the  first  five  weeks 
he  received  one-half  bushel  of  carrots  instead  of  the  morning  feed  of  7J 
pounds  of  meal. 

No.  4  was  fed  in  the  same  manner  as  Ko^  3,  except  that  the  meal  and 
stalks  were  not  cooked. 

Nos.  5  and  C  were  fed  like  Nos.  1  and  2,  except  that  the  rations  were 
not  cooked. 

Kos.  7  and  8  received  daily  18  pounds  of  corn  in  the  ear,  broken  np 
with  chopped  coin-fodder.  These  were  all  fed  in  the  barn  in  box-stalls, 
bedded  down  ;  were  put  up  at  4  o'clock  p.  m.,  and  turned  out  at  10  a*  m. 
During  the  day  they  had  stalks  and  straw  in  the  yard. 

Nos.  9  and  10  were  fed  in  the  yard,  each  receiving  daily  15  pounds 
of  meal,  with  stalks  and  straw  fed  on  the  ground  ^  had  a  good  shed. 

Nos.  11, 12,  and  13  were  fed  in  an  open  yard,  without  shelter,  with 
thirty  other  cattle,  and  received,  each,  18  pounds  of  corn  in  the  ear, 
broken  up  and  fed  in  boxes,  with  corn-fodder  on  the  ground  sufficient 
for  feed  and  bedding. 

The  following  table  gives  results  up  to  March  10, 1872  : 
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115 
145 
130 


:f3  15 
!  3  15 


7  14 
7  14 
5  40 
5  40 
7  14 
7  14 
5  40 
5  40 
5  40 


?2  02 
02 


§13  83  ?.J0  OR  toO  &2  m  31 
13  88  51  t5  GO  56  5  17 


3  15  ; 48  CG 


3  15 
3  15 
3  15 
3  15 
3  15 
3  15 
3  15 
3  15 
3  15 
3  15 


2  02 
2  02 

2  q2 

3  02 
0  52 
0  52 
0  52 
0  52 
0  52 


12  31 

12  31 

10  57 

10  57 

10  81 

10  hi 

9  07 

9  07 

9  07 


49  08 
52  49 
48  C6 

52  06 
48  23 

53  34 
48  (iG 
58  44 
51  64 
44  41 


J 


CO  56 

C3  17 

64  60 
CO  Of' 

65  3* 
61  03 

69  35 
C'2  47 

70  76 
C4  60 
55  33 


0  20 

0  89 


$2  cy 

2  23 
5  20 

3  CO 
3  25 

3  e9 

1  85 


i 


*  At  $4. 35  per  100  poimds-  t  At  ^1. 75  per  100  pounds. 

The  corn  in  the  ear  was  valued  at  20  cents  for  70  pounds,  which  was 
rated  as  equivalent  to  a  bushel  of  shelled  con).  An  analysis  of  the  state- 
ment shows  also  that  the  cooked  meal  was  charged  at  the  rate  of  20.55 
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cents  per  bushel  of  48  pounds,  and  the  uncooked  meal  at  21.77  cents  per 
bushel,  making  a  charge  of  4.78  cents  per  bushel  for  cooking. 

At  the  close  of  this  period  of  fifteen  weeks  the  cattle  were  all  turned 
together  and  received  an  amount  of  corn  equivalent  to  18  pounds  each, 
dailj,  with  stalks  on  the  ground  for  thirty-six  days  up  to  April  15,  when 
they  were  sold.  The  following  table  gives  the  results  for  this  latter 
period,  and  also  the  results  for  the  entire  period  of  experiment: 


Xumber 


I 
3 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 

la 


•= 

1 

III 

^ 

Sj2 

el 

1 

Lbs. 

X6.j». 

1,330 

$73  15 

75 

e2  94 

1,380 

75  90 

103 

2  94 

1,3T0 

75  35 

05 

2  94 

1,360 

74  » 

30 

2  94 

1,430 

78  65 

70 

2  94 

1,310 

78  05 

45 

2  94 

1,440 

79  20 

65 

2  94 

1,330 

73  15 

45 

2  94 

1,500 

82  50 

40 

2  94 

1,330 

73  15 

15 

2  94 

1,530 

85  25 

60 

3  9+ 

1,390 

7G  4& 

30 

294 

1,230 

67  63 

65 

2  94 

*io 
11 

8 
11 

9 
10 

9 
10 

7 
11 

8 


■a^ 


175 
160 
225 
205 
195 
165 
215 
195 
245 
185 
175 
175 
185 


e7  25 
7  23 


10  91 
8  14 

13  63 

11  41 
15  41 
10  74 

14  80 

12  80 
U23 


The  table  shows  great  differences  in  the  gains  of  the  seVeval  animals 
dunog  this  period  of  36  days. 

The  result  of  the  other  experiment  points  to  the  non-advisability  of 
cooking  meal  for  feed,  and  especially  where  corn  bears  a  low  price.  But 
the  exhibit  should  be  modified  by  the  following  considerations:  The 
"pr(^t,  141  days,"  is  derived  from  the  increased  value  per  pound  on  the 
whole  animal — not  merely  on  the  gain  in  weight — and  therefore  thef 
heavier  animals  have  an  advantage  over  the  others  throughout.  For, 
example,  the  excess  of  profit  of  No.  11  over  No.  1  (eack  making  a  total 
gain  of  17a  pounds  in  weight)  should  rather  be  represented  by  $4.81^ 
the  differenee  in  total  cost  of  feed,  than  by  $7.55,  as  shown  by  the  last 
column  of  the  second  table.  Furthermore,  as  to  the  profit  and  loss 
account  of  the  first  15  weeks,  the  experimenter  remarks  that  the  sale- 
price  would  indicate  that  his  valuation  of  March  10  was  somewhat  too 
low.  It  is  questionable,  therefore,  whether  there  was  actually  a  loss 
incurred  on  any  of  the  animals  at  the  close  of  the  15  weeks.  Evidently 
the  method  in  which  the  tables  are  made  up  gives  a  disproportionate 
exhibit  of  profit  for  the  last  30  days,  as  compared  witii  the  exhibit  for 
the  first  15  weeks. 

Cooked  and  uncooked  meal  fob  hogs.— Mr.  Charles  Heritage  re- 
I)orted  to  the  Greenwich  Township  Farmers'  Club,^  BTew  York,  in  Decem- 
ber, 1872,  an  experiment  in  feeding  two  hogs  and  three  pigs  seven  and  a 
half  months  old.  The  animals  had  received  com  for  about  two  weeks  bo- 
fore  the  commencement  of  the  experiment,  but  had  had  none  during  the 
summer.  In  making  the  experiment,  the  hogs  were  placed  in  separate 
pens.  Hog  '^o.  1  was  fed  on  scalded  m&U,  given  cold ;  hog  Ko.  2  on 
uncooked^  moistened  mieal;  the  pigs  were  fed  in  the  same  manner  as 
No.  1.  The  table  gives  thse  wei^  of  the  animals  at  different  periods 
of  the  experiment,  with  the  number  of  pounds  of  meed  required  to  make 
o&e  pound  of  live  weighty  also  the  weii^bt  of  the  animals  at  time  of 

#  Digitized  by  LjOOQ  IC 


292 


REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 


slaughtering,  which  was  iS  days  after  the  commencement  of  the  experi- 
ment. 


u 

1  >. 

li 

'd 

1 

IP 

O 

^ 

.2  ** 

Hogs. 

n 

1 

CI 

r-i 

15 
if 

1 

P. 

Is 

»  a 
.2  « 

1) 

1 

i 

d 

•a 

1. 

s 

O 

P^ 

c 

p^ 

U 

p< 

o 

^ 

!^ 

A^ 

Lbt. 

Lbs. 

X6j?. 

Lhtt. 

Lbs. 

Lbs. 

JW»*. 

Hog  No.  1 

574 
470 
962 

30 
54 
60 

5.5 
3.5 
5.2 

49 
44 
96 

4.0 
4.7 
4-3 

43 
58 
60 

6.7 
4.8 
9.0 

122 
156 
216 

5.3 
4.4 
5.9 

690 

630 

1,178 

005 

555 

1,025 

13.2 

Host  No.  3... 

11.3 

Tnrfto  PJflrs,,,,,,  ,,T-r,.Tr 

13.0 

The  fiat  of  No.  2  wa«  much  less  oily  than  that  of  the  other  animals. 

Corn  in  ear  versus  corn-meal,.— The  following  is  an  abstract  of 
an  experimental  statement  in  the  Iowa  agricultural  report  for  1872: 
Ten  pigs,  about  four  months  old,  were  placed  in  pens  September  4; 
in  pen  1,  two  "  native '^  pigs,  in  pen  2,  two  Berkshires,  in  pen  3,  two 
Chester  Whites,  in  pen  4,  two  pigs  three-quarters  Chester  White  and 
one-quarter  Berkshire,  in  pen  5,  two  pigs  three-quarters  Chester  White 
and  one-quarter  Suffolk.  In  another  pen  was  placed  one  large  hog  three- 
quarters  Chester  White  and  one-quarter  Suffolk.  From  September  4  to 
October  19,  each  pen  received  7 J  bushels  of  new  com  in  ear ;  from  Octo- 
ber 19  to  November  3,  79  pounds  of  oats,  soaked  in  cold  water ;  from 
November  3  to  December  3, 305  pounds  of  unbolted  corn-meal  moistened 
with  cold  wMer.    The  results  are  here  shown  in  tabulated  form : 


Fed  on 

oats 

Fed  on  corn- 

meal, 

o 

4J 

1 

Fed  on  corn  in  the  car. 

soaked   in 

moistened 

with 

-* 

cold  water. 

cold  water. 

u 

42  c 

k 

i 

'» 

o 

2 

.P.Tf 

B 

o 

B 

S 

rf 

,?.r, 

11 

Brcoda. 

h 

1 

o 

5 

§.3 

k 

an- 
il 

U 

Z 

to 

1" 

n 

§.3 

73 

II 

k 

^ 

^ 

^ 

•i 

H 

•a 

0 

n 

^ 

iJ 

^ 

< 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

Cents 

Lbs 

Lbs 

Cents 

Lis 

LbslLbs 

Cents 

Lbs 

Cents. 

1 

Native. 

C   48 
>    61 

62 

78 

80 
80 

98 
104 

^  93 

43.00 

102 
>120 

!«, 

29.25 

Cll.S 
)140' 

■\^\<- 

38.80 

173 

39.43 

s 

Berkshlro. 

<   02 
82 

90 
116 

104 
132 

120 

148 

^124 

57.40 

c  i:jo 

{lOO 

\.. 

32.17 

C150 
\110 

\§V^ 

36.00 

282 

45.86 

3 

Chestcrwhito 

S   90 

>    88 

110 
104 

132 
114 

148 
130 

^100 

46.00 

(162 

{i:i8 

\^2 

32.17 

U5iS     174,^"^ 

37.2: 

ISO 

41.  CO 

4 

i  Chester  wht. 

i  Borkshiro 
i  Chester  wht, 

i  Suirolk. 
a  Chester  wht. 

<   88 
\    V6 

106 
116 

124 
128 

142 
138 

J  90 

44.80 

C  15^ 
)  152 

|30 

43.87 

C182     1%  ?fi,- 
{172     1^0  r^* 

... 

192 

41.50 

5 

<   76 
)    72 

102 
92 

114 
108 

130 
120 

|l02 

47.00 

C144 
>132 

^20 

39.14 

C170     If^t).  ^-, 
\  154     1U2  5  ^~ 

46.25 

200 

4*64 

1 

6 

i  SnffoUc. 

330 

362 

380 

390 

60 

28.00 

416 

26 

39.14 

452     448     32 

20.50 

118 

26.90 

The  following  table  shows  the  gain  of  the  pigs  in  weight  during  each 

15  days  of  the  experiment,  the  exhibits  for  16  days  and  14  days  of  the 
original  report  being  converted  into  approximate  exhibits  for  periods  of 

16  days.    It  should  be  borne  in  mind  that,  other  things  being  equal,  the 
greatest  proportionate  gain  iu  weight  is  to  be  expected  during  the  ear- 
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liest  period  of  feediDg ;  also,  that  the  younger  the  animal  the  greater  the 
gain  in  weight  for  each  pound  of  food  properly  administered. 


Pen. 

1 

1 
i 

Fed  on  com  in  tlio  oar. 

Fed  on  nnbolted 
corn-meal  moist- 
ened "witli  cold 
water. 

Gain,  15 
days. 

Gain,  15 
days. 

Gain,  15 
days. 

Gain,  15 
days. 

Gain,  15 
days. 

Gain,  15 
days. 

1 

Lbs. 
109 
144 

,       178 
184 
148 

Us. 
31 
62 
42 
3d 
40 

Lbs. 
26 
30 
26 
30 
28 

Lbs. 
36 
32 
32 

28 
28 

Lbs. 
20 
22 
22 
30 
28 

Lbs. 
34 
34 
42 
42 
46 

Lbs. 

26 

2 

22 

3 

16 

4 

24 

5 

96 

Total    

7C3 

219 

140 

156 

120 

198 

114 

« 

COTTON. 

Commercial  and  home-made  manures. — Mr.  J.  S.  Kewnan,  of 
Georgia,  reports  an  experiment  made  by  direction  of  the  Hancock 
County  Agricultural  Club  for  the  purpose  of  comparing  the  effects  of 
certain  commercial  fertilizers  with  the  results  obtained  from  home- 
made compounds.  The  trial  was  on  thin  stubble  land  of  uniform  fer- 
tility, unmanured  since  1867.  Two  composts  were  prepared}  one, 
known  as  the  Logan  compost,  according  to  which  500  pounds  of  con- 
centrated soluble  phosphate  is  composted  with  1,300  pounds  of  stable- 
manure,  and  200  pounds  of  ashes  added  just  before  using.  ''An 
excellent  manure,  but  very  troublesome  to  manipulate  -according  to 
directions."  The  other  compost  was,  in  modification  of  the  Bryan  for- 
mula, constituted  of  1,400  pounds  stable-manure,  300  pounds  superphos- 
phate, 200  pounds  green  cotton-seed,  60  pounds  sulphate  of  ammonia,  and 
40  pounds  nitrate  of  soda.  The  other  applications  were  of  commercial 
fertilizers,  as  named  in  the  table  given  below.  Each  of  the  manures  tested 
was  applied  under  three  rows,  70  yards  long,  and  three  rows  in  the 
center  of  the  experimental  field  were  left  unmanured.  Cotton  was 
planted  in  dust.  May  1,  smd  germinated  May  20.  A  stand  being  then 
obtained  great  care  was  taken  to  make  it  uniform  in  all  the  rows.  The 
cotton  suffered  severely  from  drought  from  June  16  till  July  6.  Tlie  fol- 
lowing table  gives  results  for  the  season : 


Fertilizers. 


&. 


i 

•si. 

Us 


Lo^n  compost 

Homo  compost 

^o  manure 

A.  A.0ber 

Ober's  superphosphate 

Pendleton 

Zell 

Atlantio  phosphate 

Fire  commercial  fertilizers  mixed. 


Pounds. 
830 
200 


II  38 
200 


200 
200 
200 
200 
200 
200 


7  00 
600 
G60 
5  75 
535 
C  35 


Pounds. 
675 
730 
495 
600 
675 
705 
645 
645 
735 


Pounds. 
180 
225 


105 
180 
210 
150 
160 
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The  following  is  a  staitement  of  results  obtained  in  1S71  from  three  of 
these  fertilizers : 


TormizcTA. 

h 

II 

e 
•< 

c  ;^ 

"5  i^  « 

1  =  1. 

Zell 

Ponnds. 
200 
200 
200 

$C00 
2  00 
7  20 

Poin}(lt. 

•»oo 

WiO 

H-5 

8.r» 

795 

PuVAdx. 

2er» 

Home  compost 

Pendleton 

240 

l^onuinuru 

Zell 

100 
100 
100 

•.i  00 
1  00 
3  CO 

2:r» 

Home  compost 

lOfi 

Pendleton 

i:i3 

Averages  of  excess  of  manured  over  unmanured :  Zell,  225  pounds ; 
Homo  compost,  225  pounds ;  Pendleton,  187 J  pounds,  per  acre.  Tho 
experimenter  holds  that  these  a?esults  for  two  seasons  of  widely  differing 
character  indicate  that  these  home-made  fertilizers,  possessing  consider- 
able carbonaceous  matter,  act  better  on  soils  "which  have  been  deprived 
of  much  of  their  vegetable  material  by  continued  cropping  in  com  and 
cotton  than  do  the  concentrated  commercial  manures  5  the  latter  having 
peculiarly  a  chemical  action  on  the  soil,  and  adding  to  it  little  beside 
mineral  elements,  often  effect  injury  in  dry  seasons.  Judicious  rotation 
and  the  turning  under  of  green  crops  should  be  largely  resorted  to  in 
bringing  about  the  restoration  of  the  soil. 

DiFFEREis'T  QUANTITIES  OF  FERTILIZERS.— Mr.  T.  0.  Law,  of  Harts- 
ville,  S.  C,  reports  an  experiment  on  high,  level  land,  of  poor  quality, 
showing  a  cajmcity  of  326  pounds  of  seed-cotton  per  acre,  on  unmanured 
soiL  He  employed  the  fidlowing  fertilizers :  Aoid  phosphate  (Pacific) 
and  green  cotton  seed,  in  equal  proportions,  the  mixture  applied  in  quan- 
tities of  400  pounds,  GOO  ponnds,  and  800  pounds  pei*  acre,  costing  $4.60, 
$6.40,  and  $9.20  per  acre.  Btiwan  dissolved  bone  and  green  cotton  seed, 
200  pounds,  300  pounds,  and  400  pounds  of  the  former  to  200  pounds  of 
the  latter  per  acre:  cost  of  application  $5-60,  $8.40,  and  $11.20  per  acre; 
200  pounds  of  soluole  Pacific  guano  and  200  pounds  of  green  cotton  seed 
per  acre,  cost,  $6.60;  soluble  Pac^c  guano,  alone,  200  pounds,  400  pounds, 
and  800  pounds  'per  acre,  costing  $5,  $10,  and  $20;  Chincha  Island  guano, 
200  pounds,  400  pounds,  and  800  pounds  per  acre,  costing  $8.70,  $17.40^ 
and  $34.80.  The  smaller  or  medium  applications  of  fertilizers,  in  each 
class,  gave  the  most  net  profit.  Far  the  largest  profit  was  derived  from 
the  plot  dressed  with  200  pounds  of  Chincha  Island  guano.  On  this 
plot  tho  yield  of  seed-cotton  was  at  the  rate  of  724  pounds  per  acre,  net 
profit  of  excess  over  unmanured,  after  deducting  cost  of  fertilizer, 
$11.25  i)er  acre.  The  seed-cotton  was  valued  at  5  cents  per  pound. 
The  application  of  400  pounds  of  this  fertilizer  resulted  in  a  yield  of  798 
pounds  of  cotton  and  a  net  profit  of  $6.25  per  ncre;  the  application  of  800 
pounds,  in  a  yield  of  938  pounds  of  cotton,  and  a  net  loss  of  $4.15  per 
acre. 

Methods  of  APPLViNa  manttres.— Mr.  J.  L.  Coker,  of  Hartsville^  S. 
C,  reports  an  experiment  made  in  1872  in  comparing  broadcast  applica- 
tions of  fertilizers  for  cotton  with  applications  in  the  center  farrow.  The 
land  having  been  well  broken  and  harrowed,  rows  70  yards  long  were  laid 
off  deeply  with  a  shovel-plow  May  7.    On  one  plot  four  alternate  rows 
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received  an  application  costing  $17.70  per  acre,  and  compounded  accord- 
ing to  the  following  proportions  per  acre :  Dissolved  bone  400  i>ounds, 
cotton-seed  400,  Guauape  guano  200  pounds.  The  four  intervening  rows 
were  left  unmanured.  On  another  plot  four  alternate  rows  received  an 
ajppUcation  of  the  same  description  as  above  mentioned,  but  the  applica- 
tion was  made  in  the  center  furrow.  On  the  first  plot  the  manured  rows 
produced  1,2^30  pounds  of  seed-cotton  per  acre,  against  400  pounds  from 
the  unmanured,  showing  an  excess  of  850  pounds  tor  the  manured^  worth 
$48.11 ;  net  prolit  from  fertilizer,  $30.41.  On  the  second  plot,  the  manured 
rows  gave  1^575  pounds  of  seed-cotton  per  acre,  and  the  unmanured  300 
poond^;  excess  of  manured  over  unmanured  1,275  pounds,  making  the 
net  protit  from  the  fertilizing  application  $54.5o  }>er  acre,  and  showing 
an  advantage  of  $24.14  i>er  acre  over  the  results  of  the  broadcast  appli- 
cation. In  making  his  statement  the  experimenter  rated  three  iKMinds 
of  seed-cotton  as  equivalent  to  one  pound  of  lint,  worth  17  cents. 

In  another  experiment,  for  the  purpose  of  comi>aring  deep  and  shal- 
low applications  of  fertilizers,  alternate  rows  of  one  plot  received  i)er 
acre  105  pounds  Etiwan  dissolved  booe,  and  52  J  pounds  Guanape  guano, 
costing  $3.85,  the  application  being  made  in  the  center  furrow.  Prod- 
uct of  seed-cotton,  per  acre,  from  the  manured  rows,  630  pounds,  against 
213  pounds  per  acre  from  the  unmanured  rows ;  excess  of  maniured  over 
unmanured,  per  acre,  317  pounds,  wortii  $17.85  5  net  profit  from  fertil- 
izers, $14.  On  another  plot  a  fertilizer  of  the  like  description  and 
amount  was  sprinkled  on  the  top  of  alternate  rows,  and  carefully  incor- 
I>orated  in  the  surface-soil  by  raking.  The  manured  rows  gave  385 
l)Ounds  of  seed-cotton  per  acre,  against  2G5  pounds  per  acre  from  the 
unmanured  rows  5  net  profit  from  application,  $2.95,  showing  an  advan- 
tage of  $11.05  in  favor  of  tlie  deeper  application. 

SuBSOiLED  AKD  NOT  SUBSOILED. — In  1872  a  Georgia  planter  laid  out 
plots  containing  rows  70  yards  long  and  3  feet  wide,  uniform  in  character 
of  soil.  Plot  1  received  no  manure,  and  wa^  not  subsoiled.  It  yielded  at 
the  rate  of  385  pounds  of  seed-cotton  per  acre.  Plot  2,  subsoiled  but  not 
manured,  yielded  367  pounds  j)ev  acre.  Plot  3,  not  subsoiled,  dressed  with 
200  pounds  of  Whann's  guano  per  acre,  yielded  1,015  pounds  of  seed-cot- 
ton per  acre.  Plot  4,  subsoiled  and  dressed  with  the  same  description  and 
amount  or  iertilizer,  yielded  703  pounds  of  seed-cotton  per  acre.  The 
preparation  of  plot  5  is  not  definitely  stated.  Plot  C,  not  subsoiled,  was 
dressed  with  cotton-seed  and  acid  phosphate,  mixed  in  equal  proportions, 
the  application  being  at  the  rate  of  500  pounds  of  the  mixture  per  acre; 
yield  of  seed-cotton,  858  pounds  per  aci^e.  Plot  7,  subsoiled,  received  a 
like  application,  and  yielded  735  pounds  of  seed-cotton  per  acre.  Plot  8 
was  neither  subsoiled  nor  manured,  and  its  preparation  differed  from 
that  of  any  one  of  the  other  plots,  in  the  fact  that  the  bed  was  formed 
on  hard  ground  by  throwing  two  furrows  together :  yield  of  seed-cotton 
per  acre,  C82  pounds.  The  character  of  the  soil  of  the  field  seems  to  be 
indicated  in  the  experimenter's  conclusion,  "  tliat  it  will  not  do  to  sub- 
soil light,  sandy  land." 

THE  EOTHAMSTED  EXPERII^IENTS,  ENGLAND. 

Messrs.  Lawes  and  Gilbert,  in  tlieir  recent  reports  on  the  results  of 
experiments  on  wheat  and  barley  grown  for  many  successive  years  on 
the  same  ground,  renew  the  statement  that  the  exi^erimental  soil  is  a 
rather  heavy  loam,  with  a  subsoil  of  raw,  yellowish-red  clay,  underlaid 
with  chalk,  which  provides  good  natural  drainage.    The  wheat-field  is 
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pipe-drained ;  the  barley-field  is  not  Thirty  successive  wheat-crops 
have  been  taken  at  Eothamsted  on  the  same  land,  the  crop  still  showing' 
no  deterioration  in  quantity  or  quality  where  suitable  manures  have 
been  applied. 

The  following  table  gives  certain  results  of  the  wheat  experiments. 
The  results  exMbitefl  arerfor  plot  3,  unmanured ;  plot  2,  receiving  yearly 
14  t^ns  farm-yard  manure  per  acre ;  plot  7,  receiving  yearly,  per  acre, 
200  i>ounds  sulphate  of  potash,  100  pounds  sulphate  of  soda,  100  pounds 
sulphate  of  magnesia,  392  pounds  superphosphate  of  lime,  (made  from 
200  pounds  bone-ash,  150  pounds  sulphuric  acid  of  1.7  specific  gravity, 
and  water,)  200  pounds  sulphate  of  ammonia,  and  200  pounds  muriate 
of  ammonia ;  plot  8,  receiving  the  same  dressing  as  plot  7,  excepting 
that  300  pounds  sulphate  of  ammonia  and  300  pounds  muriate  of  am- 
monia were  used  per  acre ;  plot  9a,  receiving  the  same  amounts  of  sul- 
phates of  potash,  soda,  and  magnesia,  and  superphosphate  as  plot  7, 
and  instead  of  the  400  pounds  per  acre  of  ammonia  salts,  or  sulphate 
and  muriate  of  ammonia,  550  pounds  of  nitrate  of  soda,  containing  an 
equivalent  of  nitrogen.  Eesults  are  stated  in  bushels  of  marketable 
grain.  ^ 


BoBhelB  per  acre. 

Weight  per  bushel,  ponnds. 

Crops. 

Plots. 

Plot  2. 

Plot?. 

Plot  8. 

Plot  9a. 

Plot  3. 

Plot  2. 

Plot  7. 

Plots. 

Plot  9a. 

Yearly  average.  1852-'e2.. 
Yearly  average,  1863-'73.. 
Crop  of  1873.... 

15.^3 
las 

11.8 

34.5 
36.0 
9&8 

34.8 
34.0 
22.0 

36.5 
39.0 
87.5 

32.6 
41.4 
3&9 

55.9 
59.3 
57.0 

59.0 
01. 0 
57.1 

58.0 
60.4 

5ai 

57.5 
60.5 
56.9 

56.5 
60.3 
57.1 

Beducing  the  products  to  bushels  of  61  pounds,  and  comparing  the 
latter  period  of  eleven  years  with  the  former  period,  tne  following  approx- 
imate percentages  of  increase  or  decrease  of  the  yield  of  the  respective 
plots  is  shown  for  the  term  1863-?73:  Plot  3,  unmanured,  8  per  cent,  de- 
crease; plot  2,  receiving  farm-yard  manure,  8  per  cent,  increase;  plot  7, 
2  per  cent,  increase;  plot  8, 12  percent,  increase;  plot  9a,  35  per  cent  in- 
crease. 

As  the  yield  of  1863  was  exceptionally  large,  an  exhibit  is  here  offered 
for  the  periods  1853-^62  and  1864-'73 : 


Weight  per  bushel,  pounds. 

Crops. 

Plot3. 

Plot  2. 

Plot?. 

Plots. 

Plot  9a. 

Plot  3. 

Plot  2. 

Plot?. 

Plot  8. 

PletOa. 

Yearly  average,  1853-'62.. 
Yearly  average,  1884-'73- 

15.4 
12.9 

35.3 
35.2 

35.6 
32.0 

37.3 
37.3 

33.3 
40.0 

55.9 
59.0 

59.0 
61.0 

.^2 
60.2 

57.5 
60.3 

56.7 
60.1 

Eeducing  to  bushels  of  61  pounds,  and  comparing  the  annual  averages 
of  the  two  periods,  the  following  percentages  of  increase  or  decrease  are 
shown  for  the  ten  years  1864-^73:  Plot  3, 12  per  cent,  decrease;  plot  2, 
3  per  cent,  increase;  plot  7,  7 per  cent,  decrease;  plot  8,  5  per  cent,  in- 
crease; plot  9a,  27  per  cent,  increase. 

The  report  contains  these  remarks  in  connection  with  the  exhibit  for 
twenty-two  years : 

Reduced  to  61  pounds  per  bushel,  the  average  produce  of  the  selected  plots  in  the  ^ 
experimental  wheat-field  in  1873  is  about  24  per  cent,  below  the  average  of  twenty-two 
years.    Much  of  this  great  deficiency  is  due  to  the  fact  that  there  was,  in  all,  about 
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double  the  average  fall  of  rain  during  the  four  months  of  October,  November,  Decem- 
ber, and  January,  the  effect  of  which  would  be  to  wash  beyond  the  reach  of  the  roots 
a  large  amount  of  the  nitrogenous  manure  which  had  been  applied  in  the  autumn. 
It  is  established  that  the  most  important  and  costly  constituent  of  manure,  nitrogen, 
especially  when  applied  in  the  soluble  form  of  ammonia,  is  largely  converted  into  ni- 
trates in  the  soU,  and  is,  in  that  condition,  washed  away  into  the  drains  or  the  subsoil 
when  there  is  an  excess  of  rain.  The  loss  of  effect  thus  arising  is  strikinely  illustrated 
by  a  comparison  of  the  produce  of  the  two  plots,  No.  7  and  No.  9.  [9a.]  Botn  received  the 
same  amount  of  nitrogen  per  acre,  which  was  applied  as  ammonia  salts  in  the  autumn 
to  plot  7,  and  as  nitrate  of  soda  in  the  q[>ring  to  plot  9.  The  result  was  that  while  the 
autumn-sown  ammonia  salts  yielded  22  bushels  the  spring-sown  nitrates  yielded 
nearly  33  bushels.  Again,  another  plot  which  received  the  same  amount  of  ammonia 
salts  as  plot  7,  but  applied  in  the  spring  instead  of  the  autumn,  yielded  nearly  33 
bushels. 

The  loss  of  the  nitrogen  of  manure  by  winter  drainage  would  be  the  greatest  where 
guano,  ammonia  salts,  or  other  very  soluble  nitrogenous  manui-e  was  sown  in  the 
autumn,  less  where  farm-yard  manures  are  employed,  and  still  less  where  wheat  was 
grown  after  clover. 

The  following  is  from  the  barley  experimental  tables  for  20  years 
1852-^71.  The  "  mixed  mineral  manure  ^  was  composed,  per  acre,  of  200 
pounds  sulphate  of  potash,  100  pounds  sulphate  of  soda,  100  pounds  sul- 
phate of  magnesia,  and  392  pounds  superphosphate  of  lime. 


Plots. 


1  0... 

2  O... 
4  O... 
1  A-.; 
4  A... 
7 

4  AA.. 


ICannres  per  hcie. 


TTninannred 

303  ponndB  snpeiphoapkato 

"Mixed  mlBoral  majiare" 

200  pounds  ammonia  salts 

SCO  pounds  ammonia  salts,  with  *' mixed  mineral  manure". . 
14  tons  farm-yard  dang 

i  400 lbs.  ammonia  salts,  18d2-'57  ) 
Mixed  mineral  manure  andr  200  lbs.  ammonia  salts,  165S-'67  > 

(S751bs.  nitrate  of  soda,  1868-'71 ) 


Average  annual 
product  of  mar- 
ketable  barley 
per  acre,  bushels 
of  53  lbs. 


H 


22.3 

2a2 

30.9 
33.3 
46.7 
45.9 

49.3 


l&O 
24.3 
25.7 
33.0 
49.8 
55.6 

53.3 


ek\^ 


2a2 

36.3 
28.3 
32.7 

4a  2 

50.7 
51.3 


Percent, 
Decrease  19. 3 
Decrease  13. 8 
Decrease  16. 8 
Decrease  3.9 
Increase  6. 6 
Increase  21. 1 

Increase  7.9 


The  farm-yard  manure. — ^The  14  tons  of  farm-yard  dung  gave  an  ex- 
cellent crop,  though  not  quite  equal  to  the  yield  obtained  through  some 
of  the  artificial  manures,  and  it  is  to  be  observed  that,  during  the  second 
ten  years  of  the  barley  experiments  as  compared  with  the  first  ten  years, 
the  farm-yard  manure  gave  a  greater  increase  of  crop  than  did  any  other 
application.  Only  a  small  proportion  of  its  nitrogen  was  recovered  in  in- 
crease of  product  during  years  of  application,  but  its  continued  use 
accumulated  a  large  amount  of  organic  matter  in  the  soil,  making  the 
latter  more  porous  and  absorptive  of  moisture,  and  consequently  more 
secure  against  injury  from  excessive  rains  on  the  one  hand  and  injury 
from  drought  on  the  other.  Where  the  like  application  had  been  made 
for  wheat  for  twenty-five  consecutive  years,  the  upper  9  inches  of  soil 
were  found  to  contain  nearly  twice  as  large  a  percentage  of  nitrogen  as 
the  corresponding  layers  of  artificially  manured  plots,  which,  receiving 
a  much  smaller  amount  of  nitrogen  than  the  dunged  plot,  yet  gave  a 
larger  yield  than  the  latter.  As  will  be  definitely  illustrated  farther  on, 
there  remains  a  large  amount  of  the  nitrogen  of  the  dung  not  satisfac- 
torily accounted  for.    Sufficient  data  have  not  as  yet  been  collected  to 
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sliow  whether  the  ultimate  loss  of  the  nitrogea  supi>lied  will  be  greater 
or  smaller  than  in  the  eases  of  tiie  ammonia  salts  and  the  nitrate  of  soda. 

The  mineral  manures. — The  general  resalt  witli  the  purely  mineral 
mauuies  was  that  the  sujwiplLOSphate  of  lime  gave  more  increase  of 
barley  than  a  mixture  of  potasli,  soda,  and  magnesia;  but  neither  ap- 
plication, eor  a  m^ixture  of  the  two,  produced  a  fair  crop;  furtbermore, 
with  tbese  dressings  the  yield  decreased  conwderably  in  tbe  LatOT  years. 
On  wheat  the  mixed  mineral  man«re  gave  even  less  favorable  results 
thafi  on  barley.  It  ai>pears,  therefore,  that  the  exhaustion  which  the 
soil  sufifered  through  continuous  cropping  w^as  not  connected  with  a 
deficiency  of  any  of  the  constituents  represented  in  tlie  mineral  maoures, 
but  rather  with  a  consumption  of  nitrogen  stored  in  the  soil  from  pre- 
vious manuring  and  cultivation.  A  liberal  provision  of  mineral  con- 
stituents is  indeed  essential,  but  the  amount  of  product  of  the  experi- 
mental fields  was  more  dependent  on  the  supply  of  available  nitrogen 
within  the  soil  than  that  of  any  other  constituent. 

TJie  nitrogenous  element  in  artificial  manures, — As  to  the  comparative 
importance  of  nitrogenous  and  mineral  elements  of  artificial  manures, 
Ml*.  Lawes  states  his  conviction,  founded  on  a  very  wide  acquaintance 
with  the  experience  of  farmers  in  all  parts  of  Great  Britain  in  applying 
artificial  manures,  that  almost  invariably  where  wheat  is  grown  in  ordi- 
nary rotation  there  is  an  excess  of  supply  of  immediately  available  mineral 
constituents,  as  compared  with  tlie  sui^ply  of  immediately  available 
nitrogen. 

A^lications  of  superphosphate. — The  effect  of  a  given  amount  of  am- 
monia is  infiuenced  greatly  by  the  character  of  the  mineral  constituents 
supplied  with  it,  and  the  results  of  the  experiments  agree  with  common 
experience  in  indicating  the  efficiency  of  superphosphate  of  lime  pro- 
vided there  be  a  suflicient  supply  of  nitrogen  in  the  soil.  But  applica- 
tions of  superphosphate  are  generally  much  more  ^ective  with  spring- 
sown  than  with  winter-sown  crops ;  the  former,  having  the  quicker  gro w5i 
and  the  greater  dependence  on  root  development  near  the  surface,  make 
larger  calls  on  the  resources  contained  within  a  limited  extent  of  soil. 

Examining  the  Kothamsted  reports  of  different  dates,  we  find  that 
yearly  applications,  per  acre,  on  bariey,  of  200  pounds  ammonia  salts 
with  392  pounds  superphosphate  of  lime  returned,  per  acre,  during  the 
ten  years  1852-'61  an  annual  average  of  45.7  bushels  of  51.8  pounds  aver- 
age weight,  and  during  the  next  ten  years,  18C2-'71,  an  average  of  48.4 
bushels  of  55.1  pounds  average  weight.  Average  of  unmanured  soil 
per  acre  for  1852-'61,  22.4  bushels  of  51.0  pounds,  and  for  1862-71, 17.5 
bushels  of  53.1  pounds.  The  wheat  record  for  the  twenty  years  1844-'63 
shows  that  for  that  period  an  annual  application  per  acie  of  400  pounds 
ammonia  salts  and  392  pounds  superphosphate  returned,  per  acre,  a 
yearly  average  of  29.2  bushels  of  58.3  pounds  average  weight,  exhibit- 
ing an  excess  of  9  bushels  over  the  average  of  the  unmanured  soil. 
This  excess  of  average  was  about  the  same  for  the  two  included  decades. 

Belative  requirements  of  nitrogen, — It  is  concluded  that  o»  soil  of  the 
indicated  character,  under  good  management,  making  exhibit  for  a 
term  of  years,  an  average  approximate  increase  of  52  i>ounds  of  grain 
and  63  pounds  of  straw  may  be  expected  lor  every  1.05  pound  to  hB6 
pound  of  nitrogen,  or  its  equivalent  of  2  pounds  to  2.25  pounds  of  ana- 
monia.applied  for  barley  in  moderate  dressings  of  sulphate  of  ammonia^ 
nitrate  of  soda,  Peruvian  guano  containing  12  per  cent,  of  ammonia,  or 
in  similar  commercial  manures,  in  connection  with  a  suitable  supply  of 
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mineral  constituents.  For  winter-wheat,  under  like  conditions,  an  ap- 
proximate to  5  pounds  of  ammonia  would  be  required,  on  au  average, 
for  production  of'  an  increase  of  61  pounds  of  grain  and  105  pounds  oi' 
straw.  When,  instead  of  such  dressings,  sheep-folding  or  farm-yard 
dnng  is  used^  a  nmcU  larger  proportion  of  applied  nitrogen  is  required 
toward  one  bushel  of  grain-increase  of  wheat  or  barley. 

.  JInrecovered  nitrogen  of  manures. — ^For  tlie  twenty  experimental  years 
1852-'71,  with  continued  dressings  of  the  mixed  mineral  manure  and  200 
pounds  of  ammonia  salts  containing  41  pounds  of  nitrogen,  only  onc- 
tlrird  of  the  applied  nitrogen  was  recovered  in  increase  ol*  the  wheat- 
product,  and  not  quite  one-half  in  ina^ease  of  the  barley-product. 
"Where,  on  wheat,  this  course  of  manuring  was  interrupted  by  ceasing 
wholly  or  in  part  the  nitrogenous  applications  on  certain  plots,  the 
nitrogen  not  recovered  during  the  years  of  application  yielded  scarcely 
any  increase  in  suh^eqnenrt  seafions ;  but  with  barley,  under  like  circum- 
Btances,  a  considerable  increase  was  realized  from  the  residue  of  nitrogen. 

The  following  is  a  statement  of  nitrogen  contained  in  the  exhibited 
amounts  of  ammonia  salts  used  annn^ly  on  wheat  Ibr  twenty  years, 
in  connection  with  the  mixed  mineral  manure  already  described,  and 
the  proportions  of  nitrogen  not  recovered  in  increase  of  grain  and 
straw  during  the  period  of  application ;  mannrial  amounts  are  repre- 
sented in  quantities  per  acre:  On  plot  6,  200  pounds  ammonia  salts, 
containing  41  pounds  of  nitrogen ;  on  plot  7,  400  pounds  ammonia 
salts,  containing  82  pounds  of  nitrogen;  on  plot  8,  COO  pounds  ammonia 
salts,  containing  123  pounds  of  nitrogen — ^percentages  of  nitrogen  re- 
covered, 32.4,  32.9,  31.5,  respectively.  On  plot  16,  which  received 
annually  for  thirteen  years  with  the  mixed  mineral  manure,  800  pounds 
of  ammonia  salts  per  acre,  58^  per  cent,  of  the  nitrogen  were  recovered 
during  the  period  of  application.  Plot  Oa  received,  per  acre,  with  the 
mixed  mineral  manure,  in  1852,  475  pounds  nitrate  of  soda,  containing 
71  pounds  of  nitrogen ;  in  1853  and  1854, 275  pounds  nitrate  of  sodfi; 
and  fit)m  1855  to  1871,  yearly,  530  prounds  nitrate  of  soda ;  percentage 
of  nitrogen  recovered  during  the  twenty  years,  45.3.  Plot  2  received 
annually,  for  twenty  years,  14  tons  ibxm-yard  manure  per  acre,  esti- 
mated to  contain  200  pounds  of  nitrogen,-  per  cent,  of  the  nitrogen 
recovered  during  the  twenty  years,  14.6. 

Exhibit  of  certain  annual  mannrial  applications,  per  acre,  of  tlie  barley 
experiments,  and  the  percentages  of  their  nitrogen  recovered  during  the 
entire  period  of  application :  Plot  4  A,  mixed  mineral  manure  and  200 
pounds  ammonia  salts,  recovered  nitrogen  48.1  pei*  cent.  Plot  4  AA, 
mixed  mineral  manure  and,  1852-^57,  400  pounds  ammonia  salts; 
ISSa-W,  200  pounds  ammonia  salts;  1868-'71,  275  pounds  nitrate  of 
soda— recovered  nitrogen,  49.8  per  cent.  Plot  7,  14  tons  farm-yard 
dung,  recovered  nitrogen,  10.7  per  cent. 

Causes  of  loss  of  nitrogfn. — ^Analyses  of  samples  of  soil  from  dififer- 
ently  manured  wheat-plots,  taken  down  to  the  depth  of  27  inches, 
showed  that  a  considerable  part  of  the  nitrogen  unrecovered  in  the 
crops  had  accumulated  within  the  soil,  and  that  of  the  yet  larger  re- 
maining portion  of  the  unrecovered  nitrogen  some  had  passed  off  by 
the  drains  and  some  into  the  lower  subsoil.  The  loss  by  drainage  was 
especially  marked  in  the  case  of  the  autumn  applications  of  ammonia 
salts  for  wheat. 

Wastage  of  nitrate  of  soda. — Noth  withstanding  the  ready  solubility  of 
nitrate  of  soda,  and  its  consequent  liability  to  loss  by  drainage,  it  was 
found  that  its  frequent  application  resulted  in  a  disintegration  and  in- 
creased porosity  of  the  clay  subsoil,  counteracting  ||9^gj»by^nsiderable 
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degree  the  tendency  to  wastage  of  nitrogen.  For  by  this  disintegration 
a  larger  volume  of  soil  was  brought  to  bear  for  retention  of  nitrates, 
and  at  the  same  time  there  was  an  enlarged  capacity  for  storage  ot 
moisture  ayailable  against  drought.  The  barley-plots  which  had  been 
dressed  continuously  with  nitrate  of  soda  were  found  much  more  inde- 
pendent of  drought  than  those  which  had  received  an  equal  amount  of 
nitrogen  in  ammonia  salts.  The  full  effect  of  the  nitrate  of  soda  was 
not  obtained  until  it  had  been  applied  for  several  years,  a  fact  which 
controverts  a  common  opinion  as  to  the  working  of  this  lertilizer.  On 
the  other  hand,  where  this  nitrate  has  been  used  for  many  successive 
years  on  some  of  the  plots  at  Bothameted,  a  disadvantage  has  arisen  in 
the  surface-soil  retaining  so  much  moisture  as  to  be  worked  with  diffi- 
culty after  wet  weather. 

Potash  and  ^phosphoric  acid. — ^The  wheat  experiments  have  given  con- 
elusive  evidence  of  the  marked  effect  of  potash  and  phosphoric  acid  when, 
twenty  years  after  their  application,  they  were  made  available  by  appli- 
cations of  nitrogenous  manures.  The  analyses  of  soil  have  shown  that 
these  mineral  elements  supplied  to  the  soil  suffer  comparatively  little 
loss  by  drainage.  It  is  concluded  that,  at  least  in  the  heavier  soils, 
these  important  constituents  for  growing  grain  and  meat  are  almost 
wholly  retained  within  reach  of  plant-roots. 

Autumn  and  spring  applications  of  nitrogen, — ^Experimental  results 
lead  to  the  conclusion  that,  on  account  of  the  greater  liability  to  loss  ot 
nitrogen  during  late  autumn  and  winter  months,  sulphate  of  ammonia 
and  Peruvian  guano,  as  well  as  nitrate  of  soda,  should  be  applied  in 
spring ;  on  winter- Wheat  as  a  spring  top-dressing. 

GEEMAN  EXPERIMBNTS. 

Forty-five  years  op  experiment. — ^The  experiments  by  Christiani 
in  comparing  the  effects  of  different  quantities  of  manure  upon  the  soil 
with  the  results  obtained  from  soil  of  similar  character  unmanured  were 
commenced  in  1827,  and  since  the  death  of  the  elder  experimenter  in 
1855  have  been  continued  by  his  son,  Wilhelm  Christiani.  The  field  of 
their  investigations  is  in  Oderbruch,  a  rich  and  fertile  tract,  abont 
thirty-three  miles  long  by  fourteen  miles  wide,  lying  in  the  Branden- 
burg March,  and  but  a  diort  distance  from  Berlin.  Oderbruch,  which 
now  presents  a  striking  contrast  to  the  sandy  region  which  surrounds 
it,  was  reclaimed  from  the  ancient  marshes  under  the  auspices  of  the 
HohenzoUerns,  especially  Frederick  the  Great.  These  marshes  had  been 
the  resort  of  fishermen,  who  had  their  huts  on  the  more  elevated 
spots,  with  shelter  for  their  domestic  animals,  and  the  accumulating 
dung  of  the  latter  was  used  for  inclosures  of  dwellings  and  for  filling  up 
depressions  in  the  earth.  The  low-lying  expanse  of  marsh  was  varied 
by  beds  of  clay  or  sand  deposited  by  the  currents  of  traversing  streams. 
Certain  variations  of  soil  found  in  later  years  and  indicated  in  the 
Christiani  experiments  are  traceable  to  these  circumstances  of  history. 
Stock-feeding  is  a  prominent  industry  in  Oderbruch,  and  for  this  purpose 
sugar-beets  are  now  largely  used,  instead  of  potatoes  as  formerly.  There 
were  17  beet-sugar  factories  in  Oderbruch  at  the  beginning  of  1872. 

The  elder  Christiani,  in  commencing  his  course  of  experiment,  set 
apart  three  plots  which  were  treated  as  follows :  Plot  1  received  no 
manure ;  plot  2  received  an  application  of  19.6  tons  (of  2,000  pounds)  of 
cow-dung,  per  acre,  every  four  years  j  plot  3  received  29.4  tons  of  dung, 
I>er  acre,  every  four  years.  During  torty-five  years  the  following  varia- 
tions have  been  made  from  the  original  plan :  In  1859.  ^loy-^nffp  sub- 
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divided ;  one-half,  designated  as  la,  remained  unmanured,  the  other 
half,  16,  receiving  58.8  tons  of  dung  per  acre  every  three  years,  until  the 
soil,  comparatively  exhausted  by  thirty-two  crops  without  manure,  re- 
gained its  original  productiveness.  This  point  was  attained  on  the 
second  extra-heavy  application,  made  in  1862.  In  1865  it  received  the 
medium  application  of  19.6  tons  per  acre,  and  again  in  1868.  Plots  2 
and  3  received  their  above  stat^  amounts  of  manure  (19.6  tons  and 

29.4  tons,  per  acre)  once  every  three  years  from  1859  to  1867  inclusive, 
and  once  for  the  4  years  from  1868  to  1871,  inclusive. 

During  the  thirteen  years  from  1859  to  1871  the  manurial  applica- 
tions exhibited  by  annual  averages  were,  per  year  and  per  acre :  la, 
nothing  ;  16,  from  1859  to  1864, 19.6  tons;  from  1865  to  1871,  5.6  tons ; 
plot  2,  6  tons ;  plot  3,  9  tons.  From  1827  to  1850  the  plots  were  sub- 
jected to  rotations  of  potatoes,  barley,  oats,  wheat,  &c.,  grain  largely 
predominating ;  from  1851  to  1871,  to  rotations  of  sugar-beets,  barley, 
&c«  roots  predominating. 

The  following  particulars  of  crops  will  serve  to  illustrate  the  original 
richness  of  the  soil,  the  gradual  removal  of  plant-food  from  unmanured 
soil  continuously  cropped,  the  comparative  effects  of  different  amounts 
of  manure  during  a  course  of  years,  and  the  large  difference  of  profit  of 
certain  farm-crops  grown  on  enriched  land:  From  1827  to  1849  there 
were  six  potato-crops.  In  the  former  year  the  products  of  the  three 
plots,  reckoned  per  acre,  were,  respectively,  267  bushels,  321.4  bushels, 
and  267  bushels;  averages  of  the  six  crops,  242.3  bushels,  284.3  bushels, 
and  294.2  bushels.  There  were  five  oat-crops  from  1829  to  1851.  The 
yield  for  1829  was  about  the  same  in  amount  throughout  the  various 
plots,  namely,  102.1  bushels  per  acre.  For  1851  the  several  products 
were,  per  acre,  64.3  bushels,  80.8  bushels,  85  bushels  4  averages  for  the 
five  crops,  79.8  bushels,  85.8  bushels,  89.7  bushels.  From  1828  to  1855 
nine  crops  of  barley  were  taken,  the  intervals  being  generally  three  or 
four  years.  The  products  in  the  former  season  were,  per  acre,  70.5 
bushels,  75.6  bushels,  and  80.6  bushels,  and  the  yields  decreased  till  in 
the  latter  year  they  amounted,  per  acre,  to  31.4  bushels,  39.6  bushels^ 
and  44.5  bushels.  Averages  of  the  nine  crops,  53.9  bushels,  61.3  bush- 
els, 61.8  bushels.  From  1861  to  1869  there  were  four  crops  of  barley ; 
the  unmanured  division  of  plot  1  averaged,  in  yield,  per  acre,  about 
39  bushels,  the  manured,  54  bushels ;  averages  of  plots  2  and  3,  56 
bushels  and  51  bushels  per  acrfe.  From  1837  to  1848  there  were  four 
wheat-crops.  In  the  former  year  the  plots  yielded,  respectively,  per 
acre,  46.2  bushels,  49.4  bushels,  and  48.2  bushels;  in  the  latter  season, 
32.9  bushels,  32.9  bushels,  and  36.8  bushels.  Averages  of  the  four  crops, 
39.8,  42.3.  and  44.2  bushels.  From  1852  to  1857  there  were  five  crops 
of  sugar-oeets.  The  three  plots  yielded,  the  first  year^  per  acre,  13.3 
tons,  18.7  tons,  and  20.9  tons,  of  2,000  pounds.  Excluding  the  crop  of 
the  latter  year  as  being  exceptionally  small,  the  averages  of  four  crops 
were,  per  acre,  12  tons,  15.9  tons,  and  18.7  tons.  In  1859,  subdivision 
la  gave,  per  acre,  11.8  tons,  16, 18.3  tons,  and  plots  2  and  3, 18.2  and 

19.5  tons  per  acre.  Six  crops  of  sugar-be^ts  were  afterward  taken,  up 
to  1868,  inclusive,  in  which  year  the  yields  were,  respectively,  per  acre, 
4.2  tons,  13.8  tons,  14.3  tons,  14.5  tons.  Averages  for  the  seven  crops, 
G.(y  tons,  18.2  tons,  16.4  tons,  and  17.8  tons. 

In  order  to  an  exhibit  of  the  value  of  the  increase  arising  from  the 
manurial  applications  of  different  dates,  it  is  found  convenient  to  rep- 
resent the  various  crop  amounts  by  equivalents  of  some  one  description 
of  grain.  One  bushel  of  wheat  being  taken  as  the  unit  of  value,  one 
bushel  of  barley  is  represented  by  .8,  of  oats  by  .5,  of  potatoes  by  .29, 
while  one  ton  of  sugar-beets  is  made  equivalent  to  3.  J 
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Dividing  the  forty-live  years  into  two  periods,  tbo  first  of  twenty-four 
years  aud  six  inauiirings,  the  second  of  twenty-one  years  and  six 
manuring,  (in  which  hitter  period  roots  predominated,)  the  following 
vahies  of  one  ton  of  manure  are  shown  in  compariDg  plot  2  with  plot 
1 :  Value  returned  in  the  first  period,  equivalent  to  1.7  bushel  of  wheat, 
in  the  second  period,  to  7.6  bushels  of  wheat.  Comparing  the  more 
heavily  manured  plot  3  with  theunmanured  plot  1,  one  ton  of  madnuro 
returned  the  value  of  1.5  bushel  of  wheat  during  the  first  period,  and 
during  the  second  period  the  vahie  of  6.1  bushels  of  wheat.  Comparing 
plot  3  with  plot  2,  in  order  to  obtain  the  value  I'eturned  by  the  excess 
of  manure  on  the  former  plot  over  the  amount  applied  on  the  latter  plot, 
it  appears  that  one  ton  of  such  excess  during  the  first  period  gave  only 
the  value  of  1  bushel  of  wheat,  but  that  diuing  the  second  period,  when 
sugar-beets  were  largely  grown,  each  ton  of  such  excess  of  manure  re- 
turned the  value  of  3 J.  bushels  of  wheat.  It  will  be  perceived  that, 
notwithstanding  the  natural  richness  of  the  land,  la^  remaining  unmor 
nured,  was  so  afiected  by  repeated  root-crops  that  in  1868  it  yielded  only 
about  4  tons  of  beets  per  acre,  a  crop  insufficient  to  pay  the  cost  of  man- 
agemjent.  Yet  this  portion,  which  had  been  cultivated  under  the  varioos 
crops  named  for  over  ^  years  ^vithout  manure,,  still  gave  good  crops  of 
grain  in  the  latter  years  of  experiment,  producing,  per  acre,  in  1869, 
50  bushels  of  barley,  in  1870,  35.3  bushels  of  wheat,  and  in  1871,  5d.l 
bushels  of  oats  5  or,  by  weight,  respectively,  2,476  pounds,  2,040  pounds, 
and  2,002  pounds.  The  soil  of  the  experimental  grounds  was  naturally 
so  rich  that  with,  the  crops  grown  daring  the  first  twenty-four  years  thie 
manurial  ax>plication8  were  unremunerative.  Daring  the  ensuing  period^ 
when  the  strong  feeding  root-crops  were  hatroduced,  better  returns  were 
obtained. 

In  1856  carefully  selected  samples  of  the  soil  were  subjected  to  analy- 
sis at  the  Tharand  laboratory,  Dr.  Peters  conducting  the  investigatkm, 
assisted  by  Brs.  Helkiegel  and  Storer.  The  following  table  shirrs  the 
proportions  in  100,000  parts  of  soil  of  certain  important  constituents  ia 
plots  1  and  3. 


Samples  of  soil. 


SOLDBLB  DJ  ACm  AXD  W.VTSR. 

Sur£aee-8oiL 


Plot 3. 
Plotl. 


Difference 

Lowcr-soU. 


Plot  3- 
Piotl. 


I)i£r«Te&ce 

SOLUBLE  DC  WATEU. 

Sur£ace-6oU. 


Plot  3. 
Plotl. 


Dlfffcrcnce 

Lower-soil. 


Plots. 

Plotl i. 


DifTerenco  . 


s 


93  e9  c)      I 


Parts. 
194 
138 


56 


lfl4 
120 


35 


Parts. 
12.6 
6.9 


S.O 
5.7 


n.  2 
3.5 


5.7 


as  c? 

ga 

3;4 


Paiie.     Parts. 


181 
100 


515 
414 


14G 
94 


502 
424 


52 


Parts. 
352 
357 


353 
.366 


I3 


Parts. 
169 
117 


179 
117 


62 


29  I 
26  I 


13 


1.4 

1,8 


1.4 
2.0 


—1.2 


LI 


0.8 


1.0 
1.1 


Pttrts.     Parts. 

149 

I        140 

— ' T 

f 

i 

I 


53 
3t» 


25 


gitized  by 


0.&         1 

GoogK 


51 
2» 


39 
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After  the  baiiey-crop  of  I860,  samples  of  the  soil  anil  of  the  gTain, 
chsdfj  ami  straw  were  sent  to  the  Bahme  experimental  station  for  analy- 
sis. The  results  of  the  investigation  there  made  (1872)  are  tabulated  as 
follows,  the  aoil-elements  being  represented  in  proportions  of  100,000 : 


Samples  of  aoiL 

2       IS^o 

£ 

Carbonate  of 
llmo. 

P4 

B 

t3 
*S 

c: 

53 

Plots 

Parts.    Paru. 
340  ,     ma 
2?8  j      12.8 

Part*. 
244 

208 

PartM. 
614 

481 

Parts. 
617 
4G7 

Part9. 
202 
233 

Parts. 

34 

Parts. 
252 

Plotl 

275 

dfleronce 

52 

5.4 

30 

133 

150 

29 

2 

—23 

Analysis  of  the  barley  product  showed  in  proportions  of  100 : 


OltAEf. 

CHAFF. 

STKAVr. 

Samples  of  soil. 

^iteogen. 

Potash. 

Nitrogen. 

Potash. 

Nitrogen.    Potash. 

Plots 

2.498 
2.465 

0.505 
0.585 

l.OtT 

0.748 

0.460 
0.335 

1.  lOfti       1.225 

Plotl. 

0.810  !        0.758 

nifferonco 

a033 

-4X080 

0.279 

^     0.085 

0.388  1        0.467 

A  difficulty  arises  in  undertaking  a  direct  comparison  of  these  soil 
asalyses  of  different  periods.  The  statement  for  1860  is  much  larger, 
plot  forplot,  in  its  exhibited  proportions  of  the  named  elements  of  plant- 
food  tiMm  that  for  1856,  and  by  its  showing  it  would  appear  that  inl86& 
the  nni»aBured  plot  contained  a  larger  amount  of  these  elements  than 
did  even  the  heavily  manured  plot  thirteen  years  before.  The  report 
leaves  the  difficulty  unexplained,  but  provides  a  method  of  collation  in 
which  are  shown  the  relation*  biome  by  plot  1  to  plot  3  at  each  of  the 
two  periods,  in  respect  to  the  contained  amount  of  these  constituents. 
This  im^nal  relation  is  set  forth  in  the  following  table : 

Plot  1. — Per  cent,  as  compared  icithjylot  3. 


Elements. 


REPORT,  1856. 


Nitrogen,  total , 

Nitrogen  aa  ammonia  and  nitric  acid. 

Pclasb 

Carbonate  of  lime 

Carbonate  of  magnesia 

Phodphoric  acid 

Snlphnric  acid 

Silfcicacid 


In  1852,  its  first  season  in  sugar-beets,  plot  3  yielded  20.02  tons  of 
beets  per  acre,  against  13.34  tons  per  acre  from  the  unmannred  plot.  In 
1853  these  two  plots  yieHed,  re^[>e€tively,  per  acre,  20.4  tons  and  12.0 
tons  J  in  1854, 10.26  tons  and  11.85  tons,  showing  vearbyyearadiffiwr- 

Digitized  by  LjOOQIC 


304    EEPOET  OF  THE  COMMISSIONER  OF  AGRICULTURE, 

ence  iu  favor  of  the  manured  plot  of  between  7  and  8  tons.  After  1859 
the  yield  of  the  unmanured  plot  steadily  decreased  till,  with  the  twelfth, 
and  thirteenth  beet-crops,  1866  and  1868,  the  amoant  did  not  reach  4.5 
tons  per  acre,  against  an  average  of  15.93  tons  per  acre  from  plot  3, 
showing  a  difference  of  about  eleven  and  one-half  tons  in  favor  of  the 
latter.  In  fact,  as  before  stated,  the  crop  on  the  unmanured  plot  did 
not  repay  the  cost  of  management  Yet  the  analysis  of  a  little  later 
date  shows  that  the  soil  of  the  plot  was  even  then  quite  rich  in  nitrogen, 
potash,  and  phosphoric  acid.  The  unremunerative  root-crop  cannot 
therdtorebe  attributed  to  an  absolute  deficiency  ineitherof  these  elements. 
An  explanation  is  found  in  the  fact  that,  although  in  the  earlier  analy- 
sis all  the  samples  of  soil  showed  a  strong  acid  reaction,  in  the  later  an- 
alysis it  was  observed  in  respect  to  plot  1  that  there  was  not  a  suffi- 
cient neutralization  of  the  acids  existing  in  the  abundant  humus  of  the 
soil  5  a  condition  presumably  owing  to  a  relative  deficiency  of  lime, 
&c.  The  circumstances  of  the  case  indicate  the^npropriety  of  ap- 
plying lime  on  the  unmanured  plot  in  order  to  restore  its  capacity  for 
root  production. 

Notice  is  specially  recalled  to  the  fact  that  land  which  had  been  cropped 
for  thirty-twa  years  without  manure,  and  which  had  consequently 
suffered  much  in  point  of  productiveness,  was,  by  dungings  averfJging 
not  quite  20  tons  annually,  brought  in  about  four  years  to  an  equality 
with  the  continuously  manured  plots. 

MISCELLANEOUS. 

Fertilizers  on  wheat. — ^The  following  is  an  abstract  of  a  report  by 
the  superintendent  of  the  eastern  experimental  farm  of  the  Pennsylva- 
nia Agricultural  College,  on  experiments  made  at  the  farm  in  1872-.'73 
in  fertilizing  wheat  The  land  was  a  wheat-stubble  ground,  on  which 
barn-yard  manure,  had  been  used  for  the  preceding  crop.  Plots  were 
set  apart,  each  containing  one-eighth  of  an  acre,  and  the  fertilizers,  at 
a  cost  of  $12.60  per  acre,  were  applied  on  the  surface,  and  harrowed  in, 
September  14, 1872.  September  18,  Fultz  wheat  was  drilled  in,  in  rows 
two  feet  apart,  at  the  rate  of  one  and  one-half  bushel  i)er  acre.  The  ac- 
companying table  shows  the  fertilizers  applied  and  the  results  obtained : 


Fortilizora. 


I 

<«2. 


^1. 


Bono  and  aahes  compost 

DissolTed  Soath  Carolina  rock 

Kainit,  or  Gennan  potaah  salts 

Professor  Villo's  wheat-food : — *. 

Nothinz 

Groona  bono  on  surface 

Ground  bono,  one-balf  on  sorfacc,  ono-balf  drilled  iu  with  the  wheat. 
Ground  bone,  all  drilled  in  with  the  wheat 


Ton*,* 
1.38 
1.59 
1.35 
1.68 
1.28 
1.43 
1.60 
L79 


Budu 
30.46 
34.30^ 
90.73 
33.46 
25.33 
29.63 
3L73 
33.60 


*2,000  pounds. 

The  bone  and  ashes  compost  was  made  of  one  ton  of  ground  raw  bone, 
340  pounds  of  sulphuric  acid,  and  50  bushels  of  uhleached  tan-ashes. 
The  South  Carolina  rock  was  treated  with  700  pounds  of  sulphuric  acid  to 
one  ton  of  rock,  and  cost  $30  per  ton.  Ville's  "wheat-food'^  was  made 
as  follows  for  one-eighth  of  an  acre :  20  pounds  pure  bone  phosphate, 
10  pounds  saltpeter,  12^  pounds  of  sulphate  of  ammonia,  15  pounds  of 
calcined  plaster.  The ''dissolved  South  Carolina  rock'' did  better  on 
grass  than  any  other  of  twenty  fertilizers  used.  LjOOQ  IC 


FARM  EXPERIMENTS. 


305 


Wheat  experiment.— Mr.  F.  E.  MUler,  superintendent  of  the  Kan- 
sas Agricultural  College  Farm,  reports  an  experiment  with  wheat  in 
1872-^73,  on  a  "  medium  upland-clay,"  sloping  very  gently  toward  the 
north  and  east.  The  field  had  been  under  cultivation  about  twelve  years, 
chiefly  in  corn,  without  manure,  the  stubble  burned  each  year.  The 
a*op  preceding  the  experiment  was  com,  cockle-bur,  and  stramonium. 
In  preparation  for  the  experiment  the  old  stalks  were  cut  and  turned 
under,  together  with  a  rank  growth  of  weeds,  and  the  fidd  was  laid  out 
in  seven  plots  running  east  and  west,  and  immediately  thereafter,  May 
25, 1872,  i)lots  1  and  3  were  sown  with  Hungarian  grass.  The  other  plots 
were  left  fallow.  Of  these  plot  2  received  no  manure;  plots  7  and  6, 
after  plowing,  were  heavily  ^ssed  with  green  stable-manure,  which  on 
the  former  plot  was  soon  afterward  plowed  under,  and  on  the  lattei 
was  incoi^porated  with  the  soil  by  means  of  cultivators.  Plot  5  received 
a  heavy  dressing  of  half -rotted  stable-manure,  which  was  worked  under 
with  cultivators. 

About  the  first  of  August,  plots  1  and  5  yielded  2J  tons  to  3  tons  of 
fine  hay  per  acre,  and  were  then  plowed.  The  field  in  general  (includ- 
ing these  two  plots,  after  removal  of  the  hay)  was  harrowed  and  culti- 
vated throughout  the  season,  sufficiently  to  keep  down  weeds  and 
maintain  a  fine,  loose  surface-soil.  At  the  commencement  of  September, 
plot  3  was  top-dressed  with  thoroughly  rotted  manure,  which  was  har- 
rowed in.  At  the  same  time  plot  4  was  top-dressed  with  20  bushels  oi 
lime  per  acre.  The  entire  field  was  sown,  September  5  and  6,  with  May 
wheat,  drilled  in  at  the  rate  of  a  little  more  than  one  bushel  of  seed  per 
acre.  On  plots  7,  C,  5,  and  3  the  wheat  came  up  more  evenly  than  on 
the  other  plots,  and  looked  better  at  the  close  of  winter,  plot  4  ranking 
next  in  point  of  appearance.  In  the  spring  a  considerable  part  of  the 
wheat  of  plot  4  and  the  greater  part  of  thatof  plots  1  and-  2  were  found 
frozen  out.  Harvesting  was  made  tedious  by  excessive  rains  accompa- 
nied by  high  winds,  and  much  of  the  grain  was  lodged,  but  all  was  cut 
with  the  aid  of  the  Marsh  harvester.  Plot  5  suffered  most  from  lodging, 
plots  6  and  7  coming  next  in  order  in  point  of  injury  from  this  cause, 
while  plot  3  was  affected  but  little  in  this  way.  The  following  table 
exhibits  the  results  of  the  wheat-harvest : 


Area. 


Acres. 
1.60 

L36 

1.28 

L32 

1.10 

0-CC 

O.Cl 


Preparfttion  of  aoU. 


^angarian  grafls-aod,nDmaiiurod . 
Sninmer  fallow,  nnmaDtirod 


Hniifrariangrai»-8od,  top-dressed 

with  rotml-maniiro. 
Snmmcr  fallow,  top-dressed  with 

lime. 
Summer  fallow,  top-dressed  with 

half-rotted  manure. 
Summer  fallow,  top-dressed  with 

ffre<'n  Atablo-manure. 
Summer  fallow,  top-dressed  with 

green  stable-manure. 


Bu8h, 
9.44 


8.07 


(4 

M 

o   • 

1 

gS. 

s 

to  g 

h 

o 

<M   U 

o§ 

S-E. 

O  C3 

OB 

CD    C, 

•S 

'^    « 

a 

§ 

0  a 

ct 

O 

O 

Ph 

^ 

BugJi, 

Lbs. 

Lhf. 

1.37 

2,e02 

5.0 

3,372 

7.0 

21.95 

13.88 

5.IJ20  ' 

11.80 

3.73 

3,efi3 

21. 3C 

13.29 

10,982 

21.87 

10.  FO 

7,212 

27.38 

19.31 

10, 142 

LM)A 


*  Dushelt;  of  CO  ptiumU. 


Quality  of  graixt 


Small  grain  and  some* 

what  shrunken. 
Small  grain  and  some- 
what shrunken. 
4.3 'Plump   and    qaite 

even. 
5.5    Small  grain  and  some- 

I     what  shrunken, 
a  C  I  Nearly  equal  to  that 

'     of  plot.  3. 
4. 9  ,  Medium,  rank'g  next 

i     to  plots  3  anifS. 

C.  2  '  Mediiun,  rank'g  next 

I    to  plots  3  and  5. 
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Ranked  accordiDg  to  best  qu^ity  of  graiu,  plot  3  stood  first,  plots  5, 
7,  G,  1,  2,  aud  4  following  in  tUe  order  named.  The  wheat  of  plot  3 
w:ould  grade  with  the  best  afflil;)er  of  the  season;  that  from  plots  5,  7, 
and  6  was  of  average  mai'ket  quality,  while  that  of  plots  1,  3,  and  4 
would  be  graded  as  below  medium. 

It  is  to  be  borne  in  mind  that  plots  1  and  3  returned  a  good  profit  in 
hay  before  the  wheat  was  sowp.  The  latter  i^lot,  furthermore,  repaid 
an  outlay  of  less  than  $10  per  acre  foir  manure,  by  an  increase  of  13.88 
bushels  of  wheat  per  aero  over  tije  yi^d  of  the  uninanured  fallow,  and. 
taking  in  view  the  whole  period  of  expe^riment,  stood  highest  of  all  the 
plots  in  total  value  of  product.  Calculating  tlio  money- value  of  the  hay 
at  $15  per  acre,  the  vajlue  of  the  products  of  pjot  3  exceeded  the  values 
returned  by  plots  i5,  0,  and  7  by  $15,59,  $12.08,  and  $9.57,  respectively. 
The  fallowed  plots  weye  much  fieer  from  weeds  after  the  wheat-harvest 
than  the  two  plots  on  which  Hungarian  grass  had  been  sown. 

Home-made  fertulizers.— Mr.  Augustus  Whitman,  of  Fitcliburgh, 
Massachusetts,  states  that  in  1872  he  prepared  four  acres  of  old  pasture- 
land  for  corn,  applying  three  cords  of  barn-cellar  manure  per  acre,  and 
putting  in  each  bill  a  handful  of  a  compound  of  fipely  ground  bone  ^id 
wood-ashes,  mixed  according  to  the  recipe  of  Dr.  J.  E,  S^ichols,  the  well- 
known  chemist,  namely :  To  1  barrel  of  pure  bone-dust  add  2  barrels  of 
wood-ashes,  (or,  if  ashes  are  scarce,  1  barrel ;)  mix  on  a  floor  with  a  hoe, 
adding  about  4  bucketfuls  of  water  fronj  time  to  time  while  mixing; 
add  J  bushel  of  plaster,  mixing  well  to  prevent  loss  of  free  ammonia: 
let  the  mixture  lie  one  week  before  using.  Mr.  Whitman  obtained  101 
bushels  of  shelled  corn  per  acre.  This  was  the  measurement  after  dry- 
ing the  product  in  a  warm  room  till  January  24, 1873,  and  then  weigh- 
ing carefully. 

Bush  growth  plowed  in. — A  farmer  states  an  experiment  with  one 
acre  of  poor  land,  one-half  of  which  was  covered  thickly  with  water-busb, 
hard-hack,  and  other  small  bushes.  This  giowth  was  cut,  drawn  into 
piles,  and  exposed  to  the  weather  for  one  year,  and  then  plowed  in. 
The  other  one-half  acre  was  dressed  with  two  cordis  of  barn -yard  manure. 
The  latter  piece  did  rather  the  best  for  Ihe  first  year,  and  did  well  for 
five  years,  but  for  the  following  ten  years  the  bush  ground  did  the  best. 
This  more  lasting  fertility  is  attributed  by  the  experimenter  to  the  de- 
composition of  the  vegetable  material  plowed  in,  and  the  decay  of  the 
rootlets  of  the  bushes. 

Cleaned  and  uncleaned  seed.— Professor  W.  W.  Daniells,  of  tho 
University  of  Wisconsin,  reports  that,  repeating  an  experiment  made  in 
1871,  he  sowed.  May  24,  1872,  two  adjacent  plots,  each  of  112  square 
rods,  with  Surprise  oats.  54  quarts  to  each  plot.  The  seed  on  one  plot 
had  been  well  cleaned  trom  chalf  and  light  grain,  and  the  seed  on  tho 
other  plot  was  sown  as  taken  from  the  bin;  weight  of  the  cleaned  seed, 
GO'^  pounds,  and  of  the  uncleaned,  62.V.  The  following  table  summarizes 
the  results  for  the  two  years : 


rreparatiou  oC  seed. 


Cleaned 

UncleoAed . 


j  Wcip;ht  of  seed  per 
j     bushel,  poimds. 


1871. 


1672. 


.10.00  ' 
27. 25 


39.  .ID 
37.00 


AVcipcbt  of  product 
per  bushel,  jioimda. 


1871. 


3J.  no 


1872. 


2o.OO 
25.00 


Ti'ld  jK-r acic, 
bu&licls. 


1P71. 


45>.  25 
43.75 


17.50 

i.iao 
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In  explauatiou  of  the  small  yield  of  1872  Prof(^sor  Daniells  reip^rks 
that  the  fall  of  1871  was  uuusnally  dry,  there  beiug  ouly  twelve  days  of 
raiu  or  snow  fall  from  September  1  to  November  30,  and  this  prevented 
the  usual  amount  of  fall  plowing.  The  wiuter  was  steadily  cold  and 
dry.  The  spring  was  late  and  cold,  and  consequently  the  spring  sowing 
of  grain  was  late ;  the  soil,  furthermore,  was  in  poor  condition  to  with- 
stand the  drought,  which,  commepcing  soon  after  planting,  was  especially 
severe  in  that  section  and  continued  till  September  22, 

Fertilizees  on  suaAR-nBETS.-^The  following  is  an  abstract  of  a 
report  of  Professor  0.  A.  Goessman,  of  the  Massachusetts  Agricultural 
College,  on  experiments  illustrating  the  etlocts  of  diflforent  fertilizers  on 
the  quality  of  sugar-b^ts :  A  piece  of  land  was  set  apart  on  the  college 
farm  287  feet  long  and  157  feet  wide,  the  soil  a  brown,  sandy  loam  which 
had  been  well  manured  during  the  two  preceding  seasons.  Di\ision  was 
made  into  six  plots  of  equal  size,  extending  across  the  lield  from  east  to 
west,  spaces  of  two  to  three  feet  in  width  being  left  between  ac\joining 
plots,  and  several  varieties  of  sugar-beet  Avero  plantetl  in  rows  extending 
north  and  south  throngh  all  the  plots.  Plot  1  was  not  fertilized.  Plot; 
a  received  crude  Stassfurt  potassium  sulphate,  containing  51  per  cent. 
of  potassium  sulphate,  or  2l).3  per  cent,  of  potassium  oxide.  Bate  of 
application,  300  pounds  per  acre.  Plot  3  received  per  acre  300  pounds 
of  kainit,  containing  28  per  cent,  of  irotassium  sulphate,  and  300  pounds 
of  superphosphate  from  bone-meal,  containing  10  to  11  i)er  cent,  of  solu- 
ble phosphoric  acid.  Plot  4  received  per  aci-e  1,200  pounds  of  blood- 
guano  containing  potash.  Plot  5  received  per  acre  1,200  pounds  of 
blood-guano  without  potash.  Plot  6  was  manured  May  7,  1873,  with 
fresh  horse-manure,  at  the  rate  of  14  tons  per  acre.  Planting  took  place 
May  16, 1873.  Varieties  planted,  Vilmoriu  and  Electoral,  raised  in  1872 
on  the  college  farm,  a  white  sugar-beet  received  from  Freeport,  Illinois, 
and  Sutton's  improved  English  beet,  obtained  from  Albany,  New  York. 
The  crop  looked  well  throughout  the  season.  The  examination  of  the 
roots  was  carried  on  for  two  weeks,  commencing  October  6,  and  roots  cor- 
responding in  size  wore  selected  for  test,  varying  in  weight  from  12 
ounces  to  2  pounds  each.  The  table  gives  the  percentage  of  cane  sugar 
found  in  the  juice  of  the  several  varieties  of  beet  which  had  been  treated 
with  the  named  fertilizeis: 


Fertilizera. 


^■AElKTHiii  OJ,.^  BIUAU-IIEET, 


Fi^cpart.  Suttou'a.  Eloctoral.  V^ilmorin, 


No  manure ;  seoond  year  after  btablo-manuro  . 

Sulpliate  of  putisaa 

Kamit  and  supoi-phospliato 

Blood-guano  with  potash 

Blood-gnano  without  potash 

^(^sh  horsomanure 


13.49 
14. 52 
13. 15 
1-4.55 
10.00 
11.1)6 


1-2.  ii 

laoi 

10.01 

an 
y.Ti 


12.78 
14.  .3d 
1-4,10 
13.24 
10.10 


14. 19 
1-4.78 

laso 
laso 

10.20 
7.80 


Some  of  these  results  have  been  confirmed  by  repeated  trials.  Atten- 
tion is  specially  called  to  the  injurious  effect  of  fresh  stable-manure  in 
the  first  year,  (plot  G,)  even  on  a  light  sandy  loam. 

JEa^erimcnts  in  1872. — Professor  Goessman  remarks  that  the  manufac- 
ture of  sugar  from  the  beetroot  depends  not  merely  on  the  pereei^tage 
of  sugar^  but  also  on  the  relative  proportion  of  cane-sugar  and  of 
foreign  substances  contained  in  the  juice  of  the  sugar-beet,  and  in  illus- 
tration ot  the  effects  of  dift'^rent  methods  of  manuring  on  this  proposi- 
tion he  gives  the  results  of  experiments  made  in  1872  on  the  college 
farm  and  in  various  localities  in  New  York.  In  all  these  trials  the  same 
description  of  seed  was  used,  namely,  seed  imported  from  Saxony.    The 
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following  is  a  statement  of  localities  of  production  and  leading  charac- 
teristics of  soils,  also  methods  of  fertilization: 

1.  College  farm.  The  soil  a  sandy  loam,  which  had  been  well  manured 
in  the  spring  with  stable-manure.  The  seed  was  planted  May  23, 1872; 
samples  of  the  crop  were  collected  at  the  close  of  September.  Six  roots, 
varying  in  weight  from  one  pound  to  two  pounds,  furnished  a  juice 
measuring  11.75  degrees  of  Brix's  saCcharomcter  at  50o  F.  and  con- 
taining 7.37  per  cent,  of  cane-sugar  in  solution  according  to  a  test  by 
the  polarization  apparatus  of  Dubosq-Soleil. 

2.  A  farm  at  Sing  Sing,  K  Y.  The  soil  a  loam,  2  feet  deep,  resting 
on  a  clayish  hard-pan  5  tQ  C  feet  thick ;  the  land  had  been  in  grass  for 
a  course  of  years,  and  tomatoes  had  preceded  tbe  crop  of  sugar-beets. 
Five  hundred  pounds  of  a  phosphate  blood-guano  were  applied  before 
planting  the  beet-seed.  Samples  of  roots  were  taken  in  the  latter  part  of 
October,  weighing  one  pound  to  two  pounds  each. 

3.  A  farm  in  Washington,  Dutchess  County,  N.  Y.  The  soil,  a  clayish 
loam,  had  been  plowed  7  inches  deep.  A  liberal  amount  of  sheep-manure 
was  placed  in  trenches,  and  these  were  covered  by  throwing  two  furrows 
together  into  a  ridge.  The  seed  was  planted  on  the  ridge  May  18,  and 
the  crop  was  harvested  in  November.  Samples  were  selected  weighing 
one  pound  to  two  pounds  each. 

4.  A  farm  at  South  Hartford,  K.  Y.  The  soil  a  gravelly  loam  richly 
manured  with  stable-compost,  and  plowed  twice  before  planting  the 
beet-seed.  Eoots  weighing  one  pound  to  two  pounds  each  were  selected 
at  harvest. 

5.  The  soil  a  sandy  loam  underlaid  by  pure  sand.  The  seed  was  plant- 
ed in  ridges  over  trenches  containing  a  small  amount  of  stable-manure. 
The  roots  were  gathered  in  November,  and  samples  were  selected  weigh- 
ing one  pound  to  two  and  one-half  pounds  each. 

6.  A  farm  at  Frankfort,  N.  Y.  At  harvest  roots  were  selected  weigh- 
ing one  pound  and  six  ounces  to  four  and  one-half  pounds  each. 

7.  A  farm  at  Albion,  N.  Y.  The  soil  adark  reddish  brown,  rich,  deep, 
sandy  loam.  The  previous  crops  had  been  clover  for  two  years,  followed 
by  carrots.  The  sugar-beet  was  planted  May  8,  constituting  the  second 
crop  after  an  application  of  horse-manure.  The  roots  were  harvested 
November  13.  Six  samples  were  tested,  three  weighing  ten  to  fourteen 
pounds  each,  and  three  one  and  one-half  pound  to  two  pounds  each,  this 
comparison  of  sizes  being  made  for  the  purpose  of  illustrating  the  differ- 
ence in  value  of  large  and  small  roots  for  production  of  sugar.  The  fol- 
lowing table  represents  the  percentages  of  cane-sugar  and  of  foreign  sub- 
stances contained  in  the  juice  of  the  beets,  and  also  the  relative  propor- 
tion of  foreign  substances  to  the  amount  of  cane-sugar : 


Localities  of  beot-llclda. 


1 

u 

fen 

0   . 

0  «  a 

5g 

p  fpSd 

t^ 

(^^ 

Perec 
fore 
Btau 
Intic 

|lltl 

11. 750 

7.37 

3.38 

45.86 

11.000 

7.80 

3.20 

41.02 

14.0()O 

10.97 

3.03 

27.62 

15.00° 

11.70 

3.30 

2a  90 

12. 00° 

D.50 

2.50 

26.31 

13.50° 

11.00 

2.50 

22.72 

18.00° 

l."*.  10 

SJ-DO 

10.20 

14.00° 

9.70 

4.30 

45.96 

1.  College  farm 

2.  Sing  Sing,  N.Y 

3.  Waahlngton,  K.  Y 

4.  South  mucttoT^jJU.  Y 

5.  Greenwich,  N.  Y 

6.  Frankfort,  N.  Y 

7.Albion,K.r.,{£;^-^: 


Professor  Goessman  says :  "  The  larger  the  percentage  of  foreign  sub- 
stances contained  in  the  juice  the  greater,  as  a  general  rule,  are  the  ex- 
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penses  of  their  separation,  and  thus  of  the  inauufacture  of  the  cane- 
sugar.  A  good  root  of  the  sugar-beet  ought  to  contain  in  solution  not 
more  than  from  eighteen  to  twenty  parts  of  foreign  substances  for  every 
one  hundred  parts  of  cane-sugar.''  Having  this  statement  of  propor- 
tion in  view,  it  would  appear  that  the  only  satisfactory  result  shown  is 
in  the  case  of  the  small  roots  from  Albion,  N.  Y.,  and  Professor  Goess- 
man  concludes  that  an  improper  application  of  fertilizers  was  the  cause 
of  failure  in  the  other  cases  5  for  example,  **  the  application  of  highly 
nitrogenous  fertilizers,  or  the  incorporation  of  partly  decayed  organic 
substances,  like  "stable-manure,  in  the  soil  during  the  spring  which 
directly  precedes  the  cultivation  of  the  sugar-beef 

Experiments  on  Swedes. — The  following  is  a  presentation  of  leading 
points  in  a  report  oflfered  by  Professor  Wrightson  at  a  recent  meeting  of 
the  Cirencester  Chamber  of  Agriculture,  England.  The  report  refers  to 
experiments  made  with  various  commercial  fertilizers  on  swedes,  in  1873, 
in  continuation  of  trials  in  former  years  under  the  general  direction  of 
that  organization.  The  experiments  of  1873  took  place  on  twelve  differ- 
ent farms,  including  that  of  the  Eoyal  Agricultural  College,  and  in  all 
the  cases  the  fertilizers  were  applied  according  to  a  carefully  concerted 
system,  being  drilled  in  with  the  seed  by  means  of  a  liquid-manure  drill 
constructed  for  the  purpose.  The  tabulations  here  given  are  for  seven 
of  the  farms,  and  cover  chief  points  of  variation.  The  experimental 
plots  were  each  one- twentieth  of  an  acre,  and  on  each  farm  two  plots 
were  allotted  to  each  description  of  fertilizer.  The  table  shows  the 
amounts  of  swedes,  per  acre,  consequent  on  the  respective  applications. 


^              DE8I0NATI0X8  OF  FABMS. 

Fertilizers,  per  acre. 
1 

Earl 
Bathurst. 

R.A. 
College. 

Mr. 
J.  Smith. 

Rev.  T. 

Mr. 
Price. 

Mr.Des. 

Mr.W.X 
Edmonds. 

1.  3  cwt  Peruvian  guano.      ^ 

r.  cwt  V)s. 
20    18  10-t 
20    lU    72 

T.cuftm. 

14  12    16 

15  16    28 

T.cwtm. 
13    17    56 
15    17    96 

T.  cwt  lbs. 
7    15    20 
6      0      0 

T.  cwt  lbs. 
9    18    64 
9    14    32 

T.  cwt  lbs. 
10      8      4 
13      8      4 

1.  cwt  lbs. 
15      1  108 
15    12    70 

ATcrage 

20    19    3?|l5      4    22]l4 

17    76 

6    17    66 

9    10    48 

11    18     4 

c 

7    36 

2.  3  cwt  60poimds  dissolved  C 
Pcmvixm  guano,           ( 

20  13    6016      0      015 

21  3    6417    14    5217 

(      . 1  — 

0      0 
9    13 

9    10    60 

8    11      8 

14    11    48 
8    15    40 

10  2    36 

11  2    76 

15 

18    84 
6    88 

Avera"^ 

20    19    7216    17    2(J16 

4    63 

9      0    90|ll    13    44 

10    12    56|l5 

12    86 

3.  3  cwt.  mineral  8uperi>bos-  ( 
pLate.                            I 

18    11      813      6    6347 
18      0    80.15      3    8415 

10  100'l4    16      8;i2      9    12 
18    84  17    10      010    17    36 

13    15    2012 
13    13    44|ll 

16  108 
3    64 

A  veraffo     - 

18      5  100 14      5    20|l6 

14    92|15    18      4|ll    13    24|13    14    32|l2 

0    30 

4.  3cwt.niin'l6upcTpUospU.,  < 
3  cwt.  Peru  v.  guano.    \ 

•iO      6      8 
21     U     4b 

20    18    hi 

18  1    4ril7 

19  5    00^18 

18    64!l4      9    32 13      5  100 13      3    64;i6 
13    4414      0      0,13    12    96.14    10    6017 

1    48 
13      4 

Average 

18     13    5418 

5  10814      4    7213      9~42'l3    17      6T6 

17    26 

1[)      2     lol3    10    8015 
11)    10  10^  14     15    CO  17 

ID      U    0214      3    14^10 

; 

5.  3cwtinin'lBuperph08pli.  J 
1  cwt.  organic  matter.  \ 

12    70 
1      8 

6    Utt 

15    15    60 
14    11    68 

8      9    0212    18      412 
11     15  lOOjU      0    28 13 

6    48 
6    48 

Average 

15      3    64|l0      2    8l|l3    12    16 

12 

16    48 

6.  3cwt.min'l8nporpho8i)li.,  5 
added  to  fertilizer  7.      \ 

20~i7~76 

19  14    72 

20  0    IS 

;14      7    30  17 
10      6    58  15 

9    9215    10    20!l2      1      6:16      0    60 
2    3016      4    1211      3    8416      8    84 

U 
12 

U    83 

Average  ....•- 

ir>      R    0116 

6      8!  15    17    lolll     12    45I16      4    72 

18    16 

1  "             -~\" 

7.  1  cwt.  organic  matter,  i  ( 
cwt.  nitrate  soda,   1  < 
cwt.  potash  salt*.        ( 

15      5    40'll    12    36;  16 
13      8  104;i3    12    70 10 

6    68 
5    60 

10      0 
2    11    48 

9    11    68 
10      3    56 

7    16  108 
7      7    16 

5 
6 

7    36 
10  100 

Average 

14      7    IG 

i2~5    20 
11     15    60 

12    12    14^16 

6      8 

1      5    80 

9    17      6 

7    13      6 

5 

19    12 

a  Unmanured-                       J 

10      9    7214 
,  9    12    76jl5 

13    44 

12    96 

1    17    76 
1      3    84 

9      8    44 
8    13      4 

6      5      0 
5      1    36 

3 
4 

15  100 
4    73 

Average 

12      0      4JlO      1    18'l5 

3    14 

1    10    80 

9      0    75 

5    16    18 

4 

0    30 
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The  following  shows  the  averages  of  increase  of  crops  per  acre  insult- 
ing froitt  the  various  applications;  also  the  number  of  plants  per  acre, 
averaging  the  plots  in  each  ease.  Figures  of  yield  having  the  minus 
sign  prefixed  exhibit  the  decrease  from  yield  on  unnianured  land. 

Designations  of  famiH. 


Eatl  Batb- 
urst. 


Tons  cicL  lbs. 

8  19  2a 
(13,540  planta) 

8  Id  08 
(13,360  plantn) 

6  5  06 
(13,48(J  plants) 

8  18  80 
(13,420  planti^) 

7  9  58 
(14,500  planta) 

8  C  14 
(13,440  plants) 

2  7  12 
(14,100  plants) 


R.  A.  Col- 
lege. 


Tons  cwt.  Ibit. 

5  3  4 
(11,360  plant*) 

0  16  8 
(U,740  plants) 

4  4  '2 
(15,020  plants) 

8  12  3B 
(13,620  plants) 

4  1  108 
(15,300  plants) 

5  5  43 
(15,060  planta) 

2  10  108 
(14,960  plants) 


M^r.  J.  Smith. 


Tons  ewt.  Ib^. 
—0  5  50 
(8,600  plants) 

1  1  49 
(9,.100  plants) 

1  11  79 
(15,980  platits) 

3  2  94 
(13,320  plants) 

1  3  84 
(15,500  plants) 

I  2  106 
(14,280  plants) 

1  2  100 
(14,740  plants) 


itev.t.Man- 
rice. 


Tons  cvrt.  Z?wr. 

5      6      98 

(5,480  plants) 

8      10    10 

(5,600  plants) 

14        7    30 

(18,100  plants) 

12      13  104 

(11,200  plants) 

.  13      12    90 

(17,420  plants) 

14        6    46 

(17,400  plants) 

—0        5      0 

(12,360  plants) 


Mr.  Price. 


m-.  lies. 


Tons  art.  lbs. 

0  15  85 
(8,100  plants) 

2  12  81 
(10,360  plants) 

2  12  61 
(17,390  plants) 

4  8  79 
(1.3,060  plants) 

1  1      0 
(17,420  plants)! 
I      2      11    82 
(17,180  plants) 

I      0      16    43 
(16,580  plants) 


.1. 


Tons  Ctrl.  lbs. 

G  1  98 
(12,100  plants) 

4  16  38 
(10,760  plants) 

7  18  14 
(13.. %40  plants) 

8  0  100 
(14,:JOO  plants) 

7      15    10 
(13.240  plants) 
10        8    54  1 
(18.340  plants) 

1  15  100 
(17,180  plants) 


W.  .1.  K.l- 
nio««lM. 


Ton* etc f.  lbs. 

11      7     <; 

(13.180  pints) 

11      12    .v. 

(H.3^plntA» 

8        0      0 

(14,280  pin  t.^> 

1     12      16  Ids 

(14.360  pints) 

[       8      16     18 

(14,840  pVntH) 

8      17     98 

(14,440  pl'nts) 

I       1       18    04 

'  (14,760  pl'nts) 


(13,960  plants)!  (1 5,320  plants) 

I 


(16,500 plants) , (11,420 plants)  (17,860 plant8);(16,000 plants)" ( 14,400 pints) 


A  few  discrepancies  of  figures  are  observable  in  the  tables  as  received, 
but  they  are  not  of  moment. 

Umno  and  ««j>crj)^o«|)ft^/<9.— Throughout  the  seven  farms,  generally 
speaking,  the  largest  returns  in  increase  of  yield  were  obtained  from 
fertilizer  4,  guano  and  superphosphate.  Guano  applied  alone  gave  a 
large  increase,  but  its  effect  was  much  injured  on  several  of  the  farms 
by  the  destruction  of  seed  coming  in  contact  with  this  powerful  stima- 
lant*  This  tendency  to  injury  was  diminished  when  the  guano  was 
mixed  with  superphosphate,  which  is  supposed  to  have  partially  sul- 
phated  the  guano. 

Size  qf  roots. — The  following  notes  of  average  weight  of  roots  on  cer- 
tain plots  will  be  found  worthy  of  attention  in  connection  with  the  tab- 
ular exhibits :  On  the  farm  of  Earl  Bathurst,  plots  4,  dressed  with 
guano  and  superphosphate,  returned  3.5  pounds  as  the  average  weight 
of  roots,  slightly  more  than  the  average  of  plots  1  and  2;  average  W(?ight 
on  unmanured  land,  1.7  pound.  On  the  farm  of  Mr.  J.  Smith,  plots  1 
and  2,  dressed  with  guano,  averaged  in  weight  of  roots  3.04  pounds, , 
against  3.14  pounds  on  plots  4  and  2.13  pounds  on  unmanured  soil.  On ' 
the  farm  of  lie v*  T.  Maurice,  the  unmanured  plots  returned  only  .32  pound 
as  the  average  weight  of  roots ;  average  weight  on  plots  2  and  1,  3.(53 
pounds  and  2.G4  pounds,  respectively. 

The  different  $oils. — lu  respect  to  the  character  of  the  different  fields, 
Mr.  Wrightson  reiiorts  that  the  land  of  Earl  Bathurst  wasfree- working,  of 
fair  quality,  and,  from  the  account  of  previous  treatment,  presumably  in 
fine  condition*  The  soil  of  the  Royal  Agricultural  farm  was  rather  thin,  of 
fair  quality,  and  in  fair  condition.  The  field  of  Mr.  J.  Smith  was  naturally 
very  rich,  and  in  such  excellent  condition  that  the  unmanured  plots 
yielded  a  large  croi>.  Consequently,  the  fertilizing  applications  pro- 
duced but  a  small  inci-ease.  The  yield  of  the  unmanured  plots  on  the 
Maurice  farm  points  to  a  low  degree  of  fertility,  and  on  this  farm  the 
fertilizers  had  a  very  marked  effect,  while  the  destructive  action  of 
guano  in  contact  with  seed  was  plainly  shown.  On  another  farm,  not 
exhibited  in  the  tables  here  given,  that  of  Mr.  Edward  Bowly,  where  the 
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land  was  in  good  condition,  the  crop  on  plots  1,  dressed  with  gnano,  fell 
below  the  .yield  of  unmanured  soil.  The  land  of  Mr.  Price  was  thin  and 
stony,  and  in  ordinary  condition.  One  portion  of  the  field,  not  repre- 
sented in  these  abridged  tabnlations,  was  dressed  in  January,  1873,  with 
farm-yard  mannfe.  On  this  previonsly  mannred  portion  little  advan- 
tage was  gained  by  the  applications  of  artificial  fertilizers,  and  several  of 
ttese  applications,  especially  those  of  guano,  plots  1  and  2,  resnlted  in 
diminntion  of  product.  Mr.  Wrightson  snggests  the  ase  on  thi«  estate  of 
farm-yard  manure  for  wheat,  and  artificial  manures  for  turnips  and  other 
roots.  The  field  of  Mr.  lies  had  a  black  soil  of  medium  quality,  and  was  in 
fine  condition.  In  this  case  there  i«  noticeable  a  very  favorable  effect  from 
mineral  superphosphate  alone,  almost  equal  to  that  on  plots  4,  dressed 
with  superphosphate  and  guano.  But  a  very  marked  superiority  is  ex- 
hibited on  plots  C,  exceptional  as  compared  with  the  exhibits  of  corre- 
S]K)nding  plots  on  most  of  the  farms.  On  the  land  of  Mr.  Edmonds,  a 
stony  clay  of  poor  character,  guano  exhibited  a  large  increase  of  crop. 
Guano  and  superphosphate  gave  a  still  greater  yield,  but  the  extra  in- 
crease was  not  in  proportion  to  the  additional  expense  of  application. 

2Tcthod8  of  applijing  guano. — In  remarks  following  Mr.  Wrightson's 
report,  Mr.  lies  said  that  his  own  plan  of  applying  gnano  was  as  follows: 
He  (Trilled  the  seed  with  superphosphate,  using  2  cwt.  of  the  latter  per 
acre,  and  when  he  had  singled  out  the  plants  he  top-dressed  with  2  cwt. 
of  guano  per  acre,  horse-hoed,  in  order  to  throw  the  guano  up  to  tbe 
plants,  and  gave  the  field  no  further  treatment  for  the  season.  He  gen- 
erally got  a  good  crop  of  swedes,  without  loss  of  plants. 

Mr.  Anderson  said  that,  as  far  as  his  experience  and  information  ex- 
tended, while  guano  produced  heavier  roots  than  superposphate,  the 
quality  of  the  product  from  the  former  application  was  not  as  good  as 
that  from  the  latter. 


RECENT  RURAL  PUBLICATIONS. 

Bulbs:  A  Treatise  ox  Hardy  and  Tender  Bulbs  and  Tubers.    By  Edward 
Spraguo  Rand,  jr.    Small  quarto,  350  pp.    Boston :  Shcpard  &  Gill.    1^73. 

This  is  a  new  aud  enlarged  edition  of  an  interesting  work  issued  by 
Mr.  Band  in  the  yearlSOC.  In  its  enlarged  form  only  a  limited  number 
o,f  copies  of  the  work  have  been  issued.  It  is  well  bound  and  beautifully 
illustrated  with  colored  plates.  It  is  the  only  work  from  the  pen  of 
an  American  author,  exclusively  devoted  to  the  cultivation  and  treat- 
ment of  bulbous  and  tuberous  plants.  The  various  species  and  varieties 
nre  treated  separately,  the  author  giving  full  directions  for  their  cultiva- 
tion and  rules  for  their  proper  treatment  when  attacked  by  disease  or 
injurious  insects.  As  the  plants  of  which  this  volume  treats  are  among 
the  most  beautiful  in  the  floral  kingdom,  the  general  rules  laid  down  for 
their  culture  will  no  doubt  prove  interesting  and  valuable  to  the  novice 
in  flori-culture. 

The  author  says  that  the  primary  rule  in  bulb-culture  is,  grow  the 
foliage  well.  The  stronger  and  more  vigorous  the  leaves  are,  the  stronger 
will  be  the  bulb,  and,  consequentlj^,  the  larger  and  finer  the  bloom. 
Neglect  of  this  rule  is  the  cause  of  most  failures.  To  bloom  the  l^ulb 
well  the  first  year  is  easy ;  but  if,  the  second  year,  you  can  produce  as 
fine,  or  even  finer  flowers,  you  can  claim  to  possess  skill  in  bulb-culture. 

Holland  is  the  great  bulb  center.   Here  this  business  has  t^een^^ajoa^ 
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on  80  extensively  for  inauy  years  past,  that  certaiu  exotic  bulbs,  sncli 
as  the  tulip,  hyacinth,  and  crocus,  are  generally  known  as  "  Dutch,  or 
Holland  bulbs.''  Imported  bulbs  are  often  weak  fix)m  being  kept  a  long 
time  out  of  the  ground :  this  is  especially  the  case  with  lilies  and  ery- 
throniums,  of  which  a  large  proportion  never  survive  the  first  winter ; 
the  crocus  and  hyacinth,  being  of  a  different  nature,  are  seldom  injured. 
The  bulbs  should  be  planted  at  once  in  proper  soil ;  if  out  of  doors,  in 
a  well-drained  bed:  if  in  doors,  in  well-drained  pots.  Hardy  bulbs 
may  be  planted  as  late  as  the  ground  keeps  open.  As  a  general  rule, 
however,  the  bulbs  should  be  planted  in  October,  in  order  that  the 
roots  may  make  a  good  growth  before  the  cold  weather  sets  in.  The 
mode  of  planting  must  vary  according  to  vanous  tastesj  but  generally 
the  bulbs  should  be  so  grouped  as  to  give  the  best  effect  when  in  blos- 
som. Each  kind  should  be  planted  in  masses  by  itself,  if  the  full  effect  of 
each  be  desired.  The  hyacinth  and  narcissus  do  not  accord  well  together, 
nor  do  jonquils  and  fritiUarias.  The  smaller  bulbs  should  be  planted  in 
the  foreground,  the  taller  growers  behind;  thus  eajch,  when  in  bloom, 
appears  to  the  best  advantage.  Clumps  of  white,  blue,  yellow,  and 
purple  crocus,  planted  alternately  with  broad  belts  of  snow- drops,  are 
very  showy.  In  planting  in  the  ground^  the  general  rule  is  that  the 
crown  of  the  bulb  should  be  placed  an  inch  below  the  surface  5 -if  in 
a  situation,  however,  where  the  bulbs  would  be  liable  to  be  thrown  out 
by  the  frost,  an  inch  and  a  half  wUl  not  be  too  deep.  The  larger  the  bulb 
the  deeper  it  should  be  planted.  All  lilies  and  crown-imperials  should 
be  set  three  inches  below  the  surface,  and  even  deeper  if  the  bulbs  are 
very  large.  The  crocus  should  be  set  deeper  than  bulbs  of  the  same 
size,  as  its  tendency  is  to  grow  out  of  the  ground ;  and  the  iris  rather 
higher,  as  it  naturally  buries  itself;  this  on  the  supposition  that  the 
bulbs  are  not  to  be  taken  up  annually.  The  bulb-bed  may  be  made 
more  effective  if  gently  sloped  from  the  back  to  the  front.  There  is 
often  a  difference  of  three  weeks  in  the  blooming  of  bulbs  planted  at 
the  same  time  under  a  south  and  west  window,  the  difference  being  in 
favor  of  the  former.  The  biilbs  having  been  planted,  as  soon  as  the 
ground  begins  to  freeze  at  night  the  bed  should  be  covered  with  three 
or  four  inches  of  coarse  litter,  which  will  prevent  the  earth  from  jfreezing 
very  deep,  and  thus  allow  the  roots  to  grow  all  winter.  As  soon  as  the 
flowers  have  faded,  all  seed-vessels  should  be  removed,  unless  it  is  de- 
sirable to  raise  seedlings.  The  ripening  of  seed  weakens  the  bulb.  If 
the  spring  is  very  dry,  the  bed  should  be  occasionally  watered  to  pre- 
vent the  premature  ripening  of  the  foliage  and  to  encourage  its  growth. 
As  soon  as  the  leaves  have  faded  they  should  be  removed;  and  thfe 
bulbs  should  rest  (if  not  taken  up)  until  they  naturally  begin  to  grow 
again.  As  soon  as  frost  appears,  the  bed  should  be  cleared,  carefully 
forked,  (except  where  the  bulbs  are,)  and  a  coating  of  fine  manure  sup- 
plied. It  is  a  good  plan  to  supply  weak  liquid  manure,  and  an  addition 
of  powdered  charcoal  to  the  soil  of  the  bed  will  give  additional  brilliancy 
to  the  flowers.  Powdered^  bone  or  horn-scrapings  are  also  excellent 
manures. 

The  culture  of  tender  bulbs  is  similar  to  that  of  the  hardy  species. 
Potted  in  well-drained  pots,  they  should  bo  gently  watered  and  kept  in 
a  warm,  shady  plaee  till  they  begin  to  grow ;  then  water  should  be  more 
freely  given,  and  they  should  be  placed  in  full  sunlight,  and  as  near  the 
glass  as  possible,  to  encourage  a  thick,  sturdy  growth.  AVhen  in  bloom, 
they  should  be  kept  cool,  that  the  duration  of  the  flower  may  be  pro- 
longed. ^  During  growth,  copious  syringing  should  be  given,  to  destroy 
the  red  spider,  ttie  great  enemy  of  green-house  bulbs.    They  should  not 
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be  allowed  to  flpen  seed.  After  blooming,  the  leaves  should  be  grown 
until  the  tips  begin  to  turn  yellow,  when  water  should  be  less  frequently 
administered,  and  the  plants  be  gradually  dried  off.  When  thus  at  rest, 
the  pots  should  be  turned  on  their  sides,  placed  on  shelves,  or  in  a  shed 
or  cellar,  and  so  remain  until  the  season  for  repotting.  Bulbs  with  ever- 
green foliage  should  never  be  entirely  dried  off;  but  the  supply  of  water 
should  be  greatly  reduced  until  the  plants  again  show  signs  of  growth. 
On  the  subject  of  growing  bulbs  &r  the  parlor,  Mr.  Band  says : 

GrowiDC  bulbs  in  water  seldom  cives  very  fine  flowers,  but  its  simplicity  and  pretty 
effect  wilfalways  recommend  it.  The  bulbs  should  be  placed  in  the  glass  in  Novem- 
ber; the  glass  being  fiUed  with  rain-water  up  to  the  neck,  so  that  the  base  of  the  bulb 
may  just  touch  it.  Place  the  glasses  in  a  warm,  dark  place,  keeping  them  filled  with 
water  for  three  weeks,  or  until  the  glass  is  half  filled*  with  roots^  then  remove  to  the 
light,  and  gradually  to  full  sunlight.  After  blooming,  if  it  is  desirable  to  preserve  the 
bulb,  it  should  be  taken  from  the  class  and  planted  in  earth  to  strengthen  it. 

The  water  in  the  glasses  should  be  changed  every  week,  or  as  often  as  it  becomes 
cloudjr,  (a  bit  of  charcoal  in  the  water  will,  however,  keep  it  sweet  and  clear,)  and,  in 
renewing  the  water,  care  must  be  taken  that  that  supplied  be  of  the  same  temperature 
as  that  taken  away.  Dark-colored  bottles  are  the  best  for  growing  bulbs  in  this  way. 
Bulbs  usually  grown  in  glasses  are  hyacinths,  but  we  occasionally  see  English  irLs, 
tulips,  and  narcissus,  which  make  a  pretty  show,  the  treatment  required  for  them 
being  the  same  as  for  the  hyacinth.  A  few  drops  of  glue  or  ammoma,  added  to  the 
watet  in  which  the  bulbs  are  grown,  increases  the  brilliancy  of  the  flower  and  strength- 
ens the  bulb. 

Hyacinths  are  sometimes  grown  in  a  carrot  or  turnip,  hollowed  out  and  filled  with 
water.  The  bulb  grows  well,  and  a  growth  of  young  foliage  springs  from  the  top  of 
this  novel  flower-case  and  entirely  conceals  the  bulb.  The  treatment  is  the  same  re- 
quired by  bulbs  in  glasses. 

Pots  or  glasses  may  be  fiUed  with  moss  and  bulbs  grow  very  prettily  therein.  The 
treatment  is  the  same  as  that  required  hj  bulbs  in  earth.  A  very  prottjr  way  is  to 
make  a  baU  of  moss,  fill  it  with  bulbs,  wire  it  round,  and  hang  it  in  a  warm,  light  place, 
occasionally  turn  it  to  make  an  even  growth,  and  dip  it  in  water  when  it  gets  dry.  The 
shoots  of  the  bulb  will  cover  the  moss  and  the  roots  wiU  run  through  the  inside.  The 
Jacobean  lily  (Sprekelia  or  Amaryllis  fomiOBiasimue)  grows  in  this  way,  and  is  a  fine 
summer  ornament. 

Growing  bulbs  in  sand  is  a  popular  mode,  as  sand  is  cleaner  than  earth,  and  the  con- 
trast of  the  white  sand  and  green  leaves  is  very  pleasing.  The  only  care  necessary  is 
to  see  that  the  sand  contains  no  salt,  and  that  it  never  becomes  dry. 

The  Perfect  Horse  :  How  to  know  him ;  how  to  breed  him ;  how  to  train  him ;  how 
to  shoe  him ;  how  to  drive  him.  B^  WiUiam  H.  H.  Murray.  Witli  an  introduction 
by  Rev.  Henry  Ward  Beecher;  and  a  treatise  on  Agriculture  and  the  Horse,  by  Hon. 
George  B.  Loring.  Containing  illustrations  of  the  best  trotting  stock-horses  in  the 
United  States,  done  from  life,  with  their  pedigrees,  records,  and  full  descriptions. 
Boston :  James  R.  Osgood  &  Co.    8vo,  480  pages.    1873. 

The  anthor,  a  well-known  clergyman  of  Massachusetts,  announces 
it  as  the  especial  object  of  his  book  to  put  into  a  small  compass  and 
cheap  form  the  result  of  many  years  of  reading  and  observation,  that 
every  farmer's  boy  in  New  England  may  have  in  his  possession  a  book 
which  shall  contain  enough  of  instruction  to  qualify  him  to  breed,  train 
and  drive,  buy  and  sell  horses  intelligently  and  profitably.  lie  desires  to 
convey  lessons  in  sound  principles  of  breeding  fleet  and  valuable  horses, 
not  leaving  the  propagating  of  such  to  mere  chance  or  "  blind  luck,"  as 
it  is  called.  Men  often  enter  upon  the  rearing  of  fine  horses,  as  a  busi- 
ness, without  any  practical  or  even  enlightened  theoretical  knowledge 
of  the  subject,  as  derivable  from  close  study  of  authorities ;  and  ^'  peo- 
ple can  be  found  all  over  Kew  England  and  the  country  who  will  ques- 
tion the  profitableness  of  breeding  fine  horses  on  the  ground  that  many 
of  those  who  have  attempted  it  have  not  been  successful  f  failing,  how- 
ever, to  see  that  lack  of  acquaintance  with  the  principles  and  demands 
of  the  pursuit  is  the  prime  cause  of  failure.  Mr.  Murray  is  convinced 
that  the  breeding  of  superior  horses  will  yield,  for  the  money  invested, 


Digitized  by  LjOOQIC 


314       JREPOET   OF   THE    COMMISSIONER   OP  AGRICULTURE. 

a  larger  return  by  20  per  cent,  than  any  other  branch  of  agriculture,  es? 
pecial  reference  being  had  to  New  England*    He  says,  (page  78:) 

The  fact  is,  af^ricultiiro  proper — hj  xvhicli  I  mean  tli^  tillage  of  tbo  soil  and  the  ]»ro. 
diiction  of  tlioRC  productfl  that  grW  directly  ont  of  tho  fwU — can  no  lonfjer  he  rclird 
npon  to  keep  alive  tho  agricnltnral  spirit,  or  snstain  the  ftgricnlt^ml  woaKh  of  >Jo\v 
Englaud.  We  cannot  competo  snccefesfnlly  with  tho  Middle  States  and  tho  gieat  West 
in  tlie  raisilig  r)f  cereals,  or,  indeed,  in  the  breeding  of  those  animals  whoso  market 
value  can  never  rise  beyond  a  certain  moderate  price,  and  to  fit  which  for  tlie  niarket- 
tho  products  of  their  great  wheat  and  corn  fields  ai-e  scrvicoahle.  Hrnco  it  corner 
about  that  in  s^^^ue  and  beeves,  and  tlie  lower-price  horses,  New  England  can  never 
compote  with  Ohio  and  Illinois,  Wisconsin  and  Texas.  When  horses  of  good  service- 
able quality  for  family  and  team  use  crtu  be  shipj>ed  from  Michigan  to  Boston,  and 
sold  in  our  stables  at  a  hundred  and  seventy-five  dollars  per  liead,  no  Massachusetts 
breeder  can  afford  to  raise  colts  of  ordinary  miality.  So  long  fls  tlie  cost  of  trans- 
porting a  horse  from  the  West  to  the  seaboard  is  less  than  the  difference  of  the  cost 
of  supporting  him  from  the  time  ho  is  foaled  to  the  time  he  is  ready  for  juarket,  New 
England  cannot  afibrd  to  breed  low-priced  ftnimftls.  It  is,  therefore,  only  in  raising 
sncii  animals  as  are  of  fine  quality  that  we  of  the  Eastern  Stfttes  can  find  our  reward. 
#  «  *  #  While  I  maintain  that  l)reeding  can  be  made  in  New  England  to  yield  a 
liberal  return  for  the  money  invested,  it  cannot  be  made  to  do  this  save  when  it  is  con- 
ducted with  knowledge  and  understanding  of  those  principles  which  insure  sr.ccesj*. 
In  brief,  it  is  like  any  other  business;  it  can  be  conducted  successfully  only  by  those 
who  luiderstaud  it. 

Of  the  great  impertance  to  even  a  State  of  paying  scrupulous  regard 
to  a  distinguished  stock-family,  Mr.  MuiTay  is  tlrmly  convinced.  The 
Morgan  horse,  in  favor  of  which  he  is  very  much  prepossessed,  origi- 
nated in  Vermont  with  a  stallion  named  Justin  IVIorgan*  His 
extraordinary  reproductive  faculty  was  transmitted  to  his  sons, 
claiuied  to  be  the  highest  form  of  all  excellence  in  a  stock-horse,  and 
every  succeeding  foal,  without  regard  to  blood  intermixture,  even  of 
strong  types,  was  distinctively  a  Morgan.  "  Nor,"  says  the  author,  "did 
this  power  die  out  in  one  or  two  generations,  but  continued  on  like  a  stream 
having  a  constant  source ;  and  might  have  been  prolonged,  doubtless, 
unto  this  day^  had  not  the  State  which  had  been  enriched  and  made 
famous  by  this  animal  and  his  descendants  committed  financial  snieide 
by  allowing  the  family  to  be  scattered,  and  the  family  type  itself  bought 
away  from  it.  Not  alone  Yermont,  but  the  entire  country  were  losers 
when  the  Morgan  family  ceased  to  have  a  MocAl  habitation,'  although  it 
could  never  cease  to  have  *  a  name.''' 

There  is  no  more  important  part  of  the  work  than  the  chapters  relat- 
ing to  breeding,  and  tho  absolute  necessity  on  the  part  of  breeders  of 
acquiring  accurate  knowledge  of  the  principles  and  laws  underlying  it. 
The  rule  which  men  follow  in  regard  to  the  propagating  and  rearing  of 
other  representatives  of  the  animal  kingdom,  they  seem  to  reverse  when 
they  touch  the  horse.  For  example,  if  a  man  wishes  to  enter  upon  the 
ha2:ards  of  fish-culture,  ho  invests  no  money  until  he  has  thoroughly  in- 
vestigated the  principles  which  control  success — he  acquires  first  a  know  1- 
edge  of  all  that  relates  to  the  fish  which  may  be  attainable.  The  same 
is,  or  ought  to  be,  true  of  the  culture  of  bees,  the  raising  of  sheep,  of 
swine,  of  cattle,  &c.  But  men  generally  breed  horses,  '^  not  along  the 
line  of  certain  well-ascertained  principles  or  clearly  tliscovered  simili- 
tudes, but  haphazard,  as  chance  furnishes  the  opportunity,  trusting  to 
luck." 

Considering  the  indispensability  of  the  horse  to  man  as  a  helper  in  the 
labors  of  the  field,  in  the  wants  of  trade,  and  in  the  afii\irs  of  every 
day  5  regarding  the  splendid  animal,  when  of  blooded  lineage,  as  a 
"thing  of  beauty,"  a  delight  to  the  eye,  and  a  satisfaction  to  the  under- 
standing, the  sentiment  must  be  participated  in,  that  "  it  is  folly 
to  breed  inferior  stock.  Nothing  is  to  be  made  from  it,  as  mount- 
ains of  testimony  prove.    *  The  best  or  none'  should  be  the  motto  of  the 
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eastern  breeder" — and  of  the  breeder  in  every  other  part  of  the  country, 
it  may  be  added. 

Mr.  Murray  has  endeavored,  with  considerable  minuteness  aa  to 
"points,"  to  describe  what  he  conceives  to  be  the  standard  horse  for  the 
purchaser,  or  the  marks  by  which  a  good  horse  may  be  known ;  and  the 
standard  horse  for  breeding,  or  the  perfect  stock-horse.  His  chapters 
on  the  proper  training  of  colts  and  the  treatment  of  the  horse's  foot  are 
interesting  as  well  as  profitable  i*eading,  if  viewed  from  a  physiological 
stand-point  merely. 

Touching  the  treatment  of  the  foot-^and  a  horse  without  sound  feet  is 
no  horse  at  all,  as  fjir  as  any  service  is  concerned— we  cannot  forbear  to 
repeat  Mr.  Murray's  rather  warmly  worded  protest : 

One  of  the  p^rcatost  oLstaolos  in  tlio  way  of  rtformation — fot  ncnrly  all  admit  that 
our  system  of  oaring  for  and  shoeinpt  the  howc^a  foot  is  simply  atrocionfl — is  to  ho  fonud 
in  the  ignorance  of  tlic  average  smith.  I  wonld  not  speak  disrespectfully  of  any  man 
or  class  of  men  who  earn  their  living  hy  tho  sweat?  of  their  brow,  for  tlicir  indnstr^' 
commends  them  to  conrteons  mention;  hut  it  is  a  fact  that  the  average  horsc-shoer  of 
the  country  is  distinguished  chieily  hy  what  ho  does  not  know,  rather  than  hy  what  he 
does  understand,  of  the  principles  and  uses  of  his  craft.  Tho  onlv  excuse  that  can  he 
urged  in  his  favor — and  to  any  candid  and  thoughtful  person  it  will,  I  douht  not,  seem 
ample — is  this :  No  one  has  ever  taught  him  anything.  There  has  been  literaUy  no 
avenue  of  knowledge  open  to  him.  In  ancient  times,  veterinary  surgeons  were  the 
smiths;  and  by  them  gentlemen  were  taught  how  to  shoo  their  own  horses.  *  *  * 
The  education  of  no  knight  was  regarded  adequate  for  a  martial  career  until  ho  was 
thoroughly  instructed  in  the  principles  and  practice  of  fatriery.  It  was  not  heneatli 
the  pride  of  a  noble  to  desire  to  excel  in  protecting  the  fec't  of  his  gallant  steed;  and 
no  one.  either  noble  or  base-born,  could  presume  to  touch  a  foot  to  fit  a  shoe  to  it 
unless  ne  had  been  regularly  and  fully  instructed  in  the  art  of  farriery,  any  more  than 
a  physician  could  now  be  admitted  to  practice,  or  a  lawyer  to  plead,  unless  they  had 
gone  through  the  necessary  medical  or  legal  study.  *  *  *  If  tho  smiths  are  igno- 
rant, the  owners  of  horses,  *f)rtho  most  part,  are  even  more  so.  *  "  *  Between  the 
two,  one  can  imagine  how  the  poor  horse  must  fare. 

After  Mr.  Loring's  article  on  agriculture  and  tho  horse,  the  volume 
closes  with  a  "Gallery  of  Celebrated  Horses,"  comprising  a  list  of  the 
truly  great  stock-horses,  according  to  the  author^s  understanding  of  what 
constitutes  greatness  in  horses  kept  for  breeding  purposes. 

The  book  has  been  in  some  quarters  criticised  with  severity  on  account 
of  novelties  of  view  on  certain  related  subjects,  and  there  lias  been  dis- 
sent from  deductions  and  recommendations  of  theauthor;  but  with  these, 
in  calling  attention  to  the  work  as  an  addition  to  the  literature  of  the 
horse,  the  Department,  of  course,  has  nothing  to  do. 

Ax  Essay  ox  the  Best  PnAmcAt  Means  of  Prepervixg  axp  RESTontxa  the  For- 
ests OF  Onto.  IJy  Dan.  Mlllikin,  Hamilton,  Ohio.  Coliimhns:  Nevins  &,  Myers' 
pamphlet.    lKr2. 

Mr.  Millikin  treats  consecutively  of  tho  neglect  of  forcstiiig  in 
Ohio,  the  fkct  that  wood  is  indispensable,  and  tne  oouseriuent  neces- 
sity of  immediate  attention  to  the  subject  of  timber  cultivation  as 
an  industry ;  the  impossible  substitution  of  other  material  for  wood ; 
the  influence  of  forests  on  local  climate;  the  misplacement  of  Ohio  tim- 
ber, &c»  Under  the  latter  head  the  writer  makes  complaint  that 
there  are  too  many  acres  and  too  few  trees ;  in  some  counties  there  are 
vast  tracts  of  woods,  scarcely  broken  by  farm,  and  these  forests  must  be 
cleared  as  the  first  step  in  populating  and  improving  the  districts. 
There  is  need  of  a  comprehensiv^e  redistribution  over  most  farms,  whereby 
the  be«t  tillable  land  should  be  cleared,  and  slopes  and  water-courses 
planted  with  real  forest*  Reference  is  made  to  the  new  and  enormous 
consumption  of  wood  by  railroads.  The  aggregate  length  of  wooden  rail- 
road bridges  in  the  State  of  Ohio  is  nearly  sixteen  miles,  and  of  trestles 
more  than  ten  miles.    Being  perishable  structures  they  must  frequently 
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be  replaced;  the  average  age  of  the  seven  hundred  and  seventy  wooden 
bridges  in  Ohio  is  only  five  and  a  half  years,  and  of  the  trestles  seven 
years.  By  a  law  now  in  force  railroads  must  be  inclosed,  which  requires 
more  than  ten  thousand  miles  of  fencing — perishable,  as  well  understood. 
These  roads  have  more  than  ten  millions  of  ties,  which,  lying  exposed  to 
air  and  dampness,  decay  in  six  or  seven  years.  Ohio  locomotives  burned 
in  1870  eighteen  times  as  much  coal  as  in  1858,  but  in  the  same  interval 
the  consumption  of  wood  rose  from  209,416  cords  to  700,000  cords. 
Speaking  of  young  cultivated  timber,  Mr.  Millikin  is  convinced  that  all 
good  artificial  timber  will  find  an  eager  market  at  an  early  age  by  the 
fact  that  the  country  is  already  stripped  of  young  trees,  which  have 
grown  rapidly,  through  accident.  The  demand  for  wood  for  the  tele- 
graph system  is  referred  to  with  emphasis,  and  the  fact  mentioned  that 
the  so-called  cedar  poles  of  the  dimension  25  to  28  feet  long,  and  hav- 
ing the  diameter  at  one  end  of  10  to  12  inches  and  about  5  inches  at  the 
other,  are  worth  00  cents  each  in  Chicago. 

The  importance  of  each  farm,  fit  for  the  purpose,  growing  its  own  lum- 
ber, with  relation  to  future  need,  is  very  strongly  urged.  "  If  nothing 
else  is  done,  every  farm  ought  to  have  at  least  an  acre  of  black-locust 
trees.  No  wood  is  at  once  so  hard,  heavy,  durable,  strong,  and  easy  to 
grow ;  it  is  able  to  yield  a  fine  return,  even  without  cultivation." 

The  pamphlet  of  Mr.  Millikin  is  well  worth  the  attention  of  students 
in  forestry,  as  well  as  the  practical  agriculturist. 

DicnoNAKY  OF  Elevations  and  Climatic  Register  of  the  United  States  ;  con- 
taining, in  addition  to  elevations,  the  latitude,  mean  annual  temjMjraturc,  and  the 
total  annual  rain-fall  of  many  localities ;  with  a  brief  introduction  on  the  orographic 
and  other  physical  peculiarities  of  North  America/  By  J.  M.  Toner,  M.  D.  New 
York :  D.  Van  Nostrand,  publisher.    1874,  8vo.,  93  pp. 

The  particulars  embraced  iu  the  dictionary  are  set  out  with  sufficient 
clearness  in  the  title.  The  arrangement  of  the  dictionary  is  admirable, 
and  its  mechanical  method  uninvolved — a  book  small  in  compass  and 
easy  of  reference.  In  addition,  a  table  has  been  arranged  which  shows 
the  geographic  position  and  elevation  in  feet  above  the  sea-level  of  the 
chief  capital  cities  of  the  world.  The  practical  purposes  of  the  diction- 
ary, hygienic,  agricultural,  &c.,  are  given  with  clearness  in  the  introduc- 
tion, which,  while  terse,  embraces  all  material  facts  bearing  upon  the 
importance  of  considering,  with  reference  to  certain  subjects,  the  matter 
of  elevations  and  barometrical  and  thermometrical  ranges. 

In  connection  with  the  physical  peculiarities  of  the  United  States,  the 
writer  takes  a  brief  backward  glance  to  observe  where  it  has  been  the 
disposition  of  the  human  family  to  locate  its  residence  in  different  epochs. 
The  conclusion  is  arrived  at  that  in  the  lowlands,  not  the  highlands,  of 
the  world  the  seats  of  population  and  power  have  nearly  always  been 
found,  the  cause  residing  in  the  fact  that  proximity  to  an  abundance  of 
water  was  of  prime  necessity  for  carrying  on  commerce  and  manufac- 
turing. Agriculture  builds  no  large  cities 5  "and  while  it  is  essential 
to  empire  and  permanent  national  greatness,  as  the  foundation  of  all 
independence  and  substantial  power,  it  does  not  immediately  supply 
that  intimate  aggiegation  and  association  of  individuals  on  which  the 
structure  of  ordinary  power  and  dominion  is  usually  reared.^ 

The  seemingly  paradoxical  statement  is  made  that  the  preservation 
of  health  and  the  culture  of  physical  energy  have  ever  been  a  secondary 
and  subordinatiO  consideration  to  man,  and  he  rarely  selects  his  home, 
in  the  first  instance,  with  any  special  reference  to  salubrity  and  climatic 
influence,  but,  rather,  cupidity  and  love  of  pleasure  have  been  the  i)otent 
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indacements  which  have  led  him  into  braving  dangers,  while  bearing 
immediate  physical  discomforts — "and  have  been  more  powerful  than 
the  apprehension  of  death  or  the  considerations  conducive  to  the  pre- 
servation of  health."    The  writer  further  says : 

The  impression  is  almost  universal  that  a  residence  in  a  moderately  oloviitcd  repjion, 
either  in  the  tropical  or  temperate  zone,  anywhere  between  a  few  hundred  feet  above 
the  level  of  the  sea  and  a  line  that  marks  Alpine  vegetation,  is  healthier  than  the  tide- 
water lands.  It  is  in  this  intermediate  strata  of  climatic  and  barometric  influence  that 
the  human  race  attains  its  noblest  physical  development.  Here  the  lands  produce  in 
the  greatest  abundance  the  essentials  for  the  support  of  animal  life,  &c. 

In  the  United  States  the  great  proportion  of  the  population  is  in  States 
with  an  average  elevation  under  1,100  feet  above  sea-level. 

The  author  announces  itas  thepurposeof  his  work  to  furnish  exact  data, 
and,  as  far  as  practicable,  to  call  attention  to  the  influence  of  altitude  upon 
the  natural  productions  and  the  cultivable  crops  and  fruits,  and  upon  hu- 
man health,  and,  on  this  account,  obtrudes  no  theories  of  his  own.  From 
an  agricultural  point  of  view,  he  thinks  that  a  knowledge  of  the  extremes 
of  the  range  of  the  thermometer  is  more  important  than  the  average  or 
mean,  and  that  some  of  our  most  valuable  crops,  being  annuals,  care  but 
little  for  the  extreme  of  cold  in  winter,  providing  they  have  the  required 
amount  and  duration  of  heat  in  summer  for  ripeningj  and  in  any  region, 
-where  the  summer  heats  rise  high  enough  for  about  four  months,  valua- 
ble spring  crops  of  wheat,  corn,  oats,  and  potatoes  can  be  raised.  The 
major  supply  of  the  principal  grains  necessary  for  the  sustenance  of  man 
and  animals  comes  from  States  occupying  a  zone  that  crosses  the  con- 
tinent between  the  thirty-fourth  and  forty-eighth  degrees  of  latitude, 
but  chiefly  east  of  the  ninety-fifth  degree  of  longitude,  and  at  an  eleva- 
tion ranging  between  250  and  1,000  leet  above  the  sea.  Com  grows  at 
a  shghtly  lower  elevation  than  wheat,  and,  as  the  author  shows  in  an 
appended  table,  in  greater  quantity  in  the  more  southern  States.  It  is 
also  observed  that  the  most  productive  States,  and  consequently  those 
of  greatest  aggregate  wealth,  are  to  be  found  among  those  having  an 
average  elevation  above  the  sea  of  from  400  to  1,000  feet.  We  quote 
the  foUowing  remarks,  as  being  of  interest : 

It  has  been  observed  that  the  greatest  aggregate  productions  of  the  cereal  grains 
is  in  the  Middle  States  enjopng  a  medium  average  altitude.  The  semi-tropical  features 
of  the  Gulf  States  are  particularly  exhibited  by  their  staple  prodnctions  of  sugar-cane, 
cotton,  tobacco,  com,  rice,  &c.  6ut  as  an  equitable  and  rather  high  temperature  with 
an  abundance  of  moisture  are  the  chief  essentials  for  these  prodnctions,  they  may. 
Giving  to  the  curvatures  of  the  isothermal  lines,  be  grown  in  favorable  seasons  in  many 
locahties  in  the  Northern,  Middle,  and  Western  States,  and  even  at  considerable  eleva- 
tions. 

Many  interesting  facts  as  to  growth  of  useful  products  at  particular 
elevations  are  presented.  All  the  food-plants  and  cultivable  grasses, 
says  Dr.  Toner,  either  possess  originally  or  acquire  a  capacity  to  grow 
under  a  wide  range  of  climatic  variations.  Com  and  the  potato,  off- 
spring of  the  New  World,  are  now  cultivated  in  almost  every  part  of  the 
civilized  world,  the  climatic  influences  widely  differing.  The  potato  is 
produced  in  abundance  and  reaches  great  perfection  on  the  Andes  at 
an  elevation  of  from  9,000  to  13,000  feet;  in  Virginia,  in  the  notch  be- 
tween the  Peaks  ot  Otter,  at  an  elevation  of  over  3,000  feet  above  the 
sea.  On  Ohimborazo  Indian  corn  and  wheat  grow  at  10,000  feet,  barley 
and  the  more  hardy  grasses  at  15,000  feet — and  above  this  perpetual 
frost. 

Much  attention  is  given  to  the  treeless,  arid  plateau  known  as  the 
American  Desert.  Dr.  Toner  seems  te  coincide  in  the  view  that  the 
genius  of  American  people  will  in  time  be  equal  to  bringing  out  the  ca- 
pacities of  this  region  for  supporting  a  considerable  population,  trans- 
forminfx  it  to  sime  extent  into  an  agricultural  and  grazing  ^oi^^^jrjfji^s 
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to  tlio  hygienic  feature  of  tbese  great  plains,  the  observation  is  made  by 
careful  observers  who  have  resided  for  years  on  them  that  they  have 
frequently  noticed  speedy  and  marked  improvement  there  in  the  health 
of  soldiers  and  officers  who  had  been  suffering  from  bronchial  and  pul- 
mouary  troubles  Avheu  at  posts  along  the  Atlantic  coast. 

Dr.  Toner  has  incorporated  in  bis  introduction  several  valuable  sta- 
tistical tables  carefully  collated  from  the  census  of  1870,  and  IVoui  other 
sources,  which  bear  upon  the  general  subject. 

The  author  very  gracefully  dedicates  his  work  to  Prof.  Joseph  Ueury, 
Secretary  of  the  Smithsonian  Institution,  "  who  by  his  important  dis- 
coveries in  electricity  and  magnetism,  by  a  life  devoted  to  science,  and 
by  constant  aid  and  encouragement  to  others,  in  the  discovery  of  new 
truths  and  their  dissemination  among  mankind,  is  entitled  to  the  highest 
regard  of  the  people  of  the  United  States  and  of  men  of  science  through- 
out the  world." 

Ox  THE  CuLTiVA-nox  AXD  CuKiXG  OF  ToBACCO,  aiul  luoi'o  i^articuliii'ly  of  lino  yellow 
tobacco.  By  Maj.  Robert  L.  Raglaud,  of  Halifax  County,  Vu.  Kiclimoutl :  Clcmmit 
i\sJobu8.    1>^7-^ 

A  small  pamphlet,  giving  the  results  of  the  writer's  experience  in  to- 
bacco-raising, and  containing  pi-actical  suggestions  for  those  already 
engaged  in  tbe  culture,  as  well  as  for  those  about  to  enter  upon  it.  The 
principal  value  of  the  pamphlet  is  iu-'the  advice  given  relative  to  the 
treatment  of  yellow  tobacco,  describing  the  steaming  or  yellowing  pro- 
cess, the  fixing  of  color  and  curing  of  the  leaf,  the  stalk,  and  tbe  stem, 
respectively.  The  author  thinks  that  perseverance  in  following  a  proper 
and  well-defined  "method  in  preparing  tobacco  of  this  description  would 
reward  the  cultivator  in  tlie  doubling  or  even  trebling  of  his  income 
from  the  crop. 

Coffee:  Its  History,  Cultivatxox,  and  Uses.  By  Robert  Hewitt,  jr.  Illustrated 
witb  original  designs  by  eminent  Ameiican  artists,  aiid  a  map  of  tlio  world  showing 
tho  several  places  wboro  coftee  is  or  may  bo  i)ro(luced,  and  where  it  is  also  nsef 
New  York :  D.  Appleton  &  Co.    1872. 

An  interesting  treatise,  as  gathering  up  the  loose  ends  of  history  re- 
lating to  coffee,  as  to  its  origin,  introduction  among  peoples,  sanitary 
relevancy,  &c.  The  book  is  practical  as  well  as  quaint.  The  statistical 
tables  will  be  found  to  contain  much  of  interest.  As  given  by  this 
author,  the  following  is  the  average  composition  of  raw  coffee : 

Woody  matter ..,.,34 

Water pj 

Fatty  matter l\\ 

Gnra,  eugar,  and  caffeio  acid , 18 

Caffeine , , *2 

Azotized  naatter,  analogous  to  logumine , i;j 

Saline  matter,  csaential  oils,  &c , 8 

Total 100 

It  is  stated  as  an  interesting  fact,  and  as  among  the  curiosities  of 
chemistry,  that  a  most  magnificent  purple  dye  can  be  prepared  from  the 
alkaloid  of  coffee.  It  is  analagons  to  the  dye  which  produced  the  fa- 
mous Tyriau  purple,  unsurpassed  for  its  perfection  and  permanence  of 
tint.  Mention  is  made  of  the  facts  that  coffee,  although  a  native  of  tbe 
Old.  World,  has  long  been  one  of  the  most  important  staples  of  the 
New.  Meyeu,  in  his  inquiries  concerning  the  principal  i)lants  on  which 
the  prosperity  of  nations  is  based,  says  that  he  even  found  some  coffee- 
trees  growing  wild  in  Brazil,  not  far  from  Eio  Janeiro,  in  the  woods  of 
Oorcorado;  that  it  is  tho  great  commercial  staple  of  tho  empire  of 
Brazil,  which  is  now  the  greatest  coffee-producing  country  of  the  globe, 
Java  being  the  next  in  order;  and,  although  the  latter  (doe^^^R9|;^n- 
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trilMito  oDcbalf  the  quantity  of  the  former,  yet  it  furuislies  nearly  ' 
three  times  as  mach  as  other  marl^ets. 

As  showing  the  estimation  in  which  coffee  is  held  in  the  United 
States,  the  fact  is  r^rred  to  that  the  annual  consumption  is  p;reater 
than  anywhere  else  in  the  world :  to  the  extent  of  six-fold  larger  than  in 
some  of  the  states  of  Europe.  Germany  and  Prance  stand  next  to  us  in 
the  rank  of  great  coffiee-drinkers. 

PiiAcnCAi.  Tbout-CULtcre.  By  J.  11.  Slack,  M.  D.,  Commu«Kmcr  of  Fislicrica,  Nvw 
Jersey ;  Natural  Hjatory  Editor  ot  "  Turf*  Field,  and  Farm,"  New  York ;  rropriotor 
of  Troutdale  Ponda,  near  Biooiudburg,  N.  J.  New  York:  Gcorgo  E.  Woodwjinl. 
Oraogo  Judd  <fc  Co.    J872. 

Domesticated  Tkout,  How  to  breed  and  grow  tliem.  By  Livingston  JStoiie,  A.  M. 
Bobtou :  Jauie«  R.  Osgood  ^  Co.    1872. 

The  subject  of  fisU-culture  is  attracting  to  the  ranks  of  discussion  a 
host  of  practical  workers  and  thinkers.  The  multiplication  of  fish  has 
become  a  matter  of  considerable  importance  with  relation  to  commercial 
as  well  as  dietetic  interests.  Whether  the  trout  can  bo  domestically 
grown  is  not  any  longer  a  question.  The  discussion  of  cheap  modes  is 
now  the  order.  In  the  works  before  us  there  is  intelligent  treatment  of 
the  subject  which  gives  note  of  progress  in  material  aspects. 

Dr.  Slack  discusses  the  particulars  pertinent  to  the  choice  of  fields  foi 
operation  5  the  planning  and  construction  of  poudsj  the  arrangement  of 
Latchinghouses  and  apparatus ;  methods  of  artificial  impregnation,  and 
management  of  the  nursery',  including  the  preparation  and  method  of 
feeding.  He  supplies,  also,  a  valuable  chai)ter  on  transportation,  treat- 
iug  of  the  packing  of  spawn,  dangers  to  be  avoided  in  transit,  &c. 

Mr.  Stone  writes  a  book  of  much  practical  interest,  giving  us  a  glance 
of  trout-breeding  works  and  breeding  processes.  His  summary  chapter, 
in  two  sections,  treats  specially  of  the  work  of  a  trout-breeding  establish- 
ment in  all  seasons;  the  pecuniary  view  of  trout-growing;  current  ex- 
penses; margins  of  profit ;  estimates;  risks ;  sale  of  young  stock  ;  prices 
current ;  summary  of  directions  in  regard  to  water,  ponds,  nursery,  eggs, 
young  fry,  and  large  trout. 

The  author  has  discovered  that  salt  is  a  destroyer  of  microscopic  para- 
sites on  trout.  The  views  of  Mr.  Stone  on  this  point  arc  here  transcribed 
at  length: 

In  the  spring  of  187::^  I  buganfiouioniicrdrtcopiccxaminationHof  tho  parasites  on  large 
and  small  trout,  Avliicb  led  to  tho  discovery  of  a  euro  for  what  has  hitherto  been 
thought  to  he  an  iucurable  disorder. 

It  18  well  known  that  when  tront  hocoino  injured  or  unhealthy  a  funpoid  growth 
appears  in  hlotehes  over  tho  surface  of  their  backs,  usually  terminating  in  fatal 
results  in  a  few  days. 

It  has  hitherto  been  supposed,  I  believe,  that  tiio  fundus  eatn  into  the  tissues  of 
tho  fish  and  destroys  it.  The  microsco])o  revealed,  however,  tlmt  it  was  not  tho 
fungus  that  penetrated  into  tho  fish  but  a  multitude  of  mici-oscopic  worms.  *  * 
*  *  The  worms  aro  never  found  in  tho.  upper  parts  of  the  fungus,  but  just  below  at 
the  roots,  or  where  the  fuugiLs  joins  on, to  the  surface  of  the  skin.  Here,  between  tho 
roots  of  tho  fundus  ivnd  tho  body  of  tho  fish,  aro  fouiul  hundreds  of  these  creatures  in- 
cessantly in  motion  and  apparently  catiug  vigorously.  They  aro  about  „^j  of  an  inch 
in  lengtn  and  ^^^j  of  an  inch  in  diameter,  and  are  provided  with  a  mouth  at  one  ex- 
tremity, and  at  tho  other  with  about  twenty  olaw-Uko  appendages  for  fasteuuig  on  to 
the  fish  on  whicTi  they  fowl.  They  are  continually  eating  into  the  tis.suos  of  tlui  iiwh,  and 
tho  twenty  tentacles  enable  them  to  fasten  on  so  tightly  that  tho  I'lbli  caunot  shaUc 
them  olT.  These  parasites  appear  to  live  on  the  flesh  of  tho  iish,  aud  the  fungus  to  live 
on  the  digested  matter  into  which  they  transform  it. 

This  tlisco very  led  to  some  oxi>eriments  in  gearch  of  a  remedy,  and  it  was  found  that 
a  strong  solution  of  salt  destroyed  the  parasites.  Kxperiments  were  then  made  of  im- 
mersing trout  in  salt  water,  and  it  was  found  to  bo  i»crfoctly  hannlcsa  if  not  too  long 
continued.  A  method  was  thus  found  of  killingthe  parasites  without  killing  tho  fish, 
which  fact  was  confirmed  by  actually  taking  a  trout  covered  with  fungus  and  immers- 
ing him  in  a  salt  bath  for  a  moment  or  two,  and  afterward  keeping  him  by  himself  for 
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sovoral  days.  The  fungus  pooled  off,  the  parasites  were  killody  the  bare  spots  healed 
over,  and  tho  trout  got  well.  Others  were  tried ;  some  died  and  some  lived.  From 
Jill  which  circumstances  we  may,  I  think,  draw  the  following  conclusions:  That  it 
is  the  worm,  and  not  the  fungus,  which  eats  into  and  kills  the  fish ;  and  that  the  fish 
can  be  cured,  when  not  too  much  weakened,  by  immersion  in  a  strong  solution  of  salt. 
(I  used  a  table-spoonful  of  salt  to  a  pint  of  water,  an4  kept  the  fish  m  it  till  he  went 
over  on  his  back,  and  then  took  him  out  and  put  lum  instantly  into  cold  running 
water.)  A  similar  scries  of  experiments  led  to  the  discovery  that  salt  is  also  a  cure  for 
the  parasites  on  young  fish.  These  parasites  are  smsdler  than  those  which  infest  the 
large  fish.  They  have  a  circular  form  with  a  diameter  of  about  ^  of  an  inch.  They 
are  extremely  thin,  and  progress  by  a  rotatory  movement.  They  sometimes  swarm  in 
immense  numbers  upon  tne  young  fish  that  are  attacked  by  them.  They  do  not  cause 
a  fungoid  growth  as  the  larger  ones  do  in  the  larger  fish,  but  tho  j^oung  trout  affected 
by  them  appear  outwardly  as  clean  and  well  as  ever.  If  the  parasites  are  not  removed, 
however,  the  trout  will  lose  their  strength,  and  drift  toward  the  screen,  on  which  they 
will  be  probabl;^  caught  and  die.  Salt  destroys  the  parasites  and  does  not  injure  the 
yoiuig  fry.  It  is,  therefore  a  remedy  for  tho  parasites.  Hundreds  of  experiments 
which  I  tried  of  putting  the  affected  young  trout  in  salt  water  had  the  same  result, 
which  was  to  kill  the  parasites  and  restore  the  fish.  I  will  also  add  in  this  connection 
that  the  salt  bath  seems  to  improve  the  young  fish  in  other  ways  than  by  killing  the 
parasites,  and  one  lot  of  young  fry  in  particular,  confined  in  a  small  box,  which  I 
cured  in  this  way,  and  to  which  I  gave  a  pint  of  salt  every  day,  appeared  better  thau 
any  other  young  fish  that  I  had.  1  have  accordingly  come  to  the  conclusion  that  salt 
is  beneficial  to  the  young  fish,  and  that  large  quantities  can  be  used  to  advantage  in 
the  nurseries  of  the  ^oung  fry,  not  only  for  the  purpose  of  immersion,  but  to  funiisb 
an  essential  element  in  which  the  water  has  become  deficient.  All  spring-water,  it  is 
said,  contains  a  modicum  of  salt.  Perhaps  this  slight  trace  of  salt  is  essential  to  tho 
health  of  the  fish.  If  so,  then  salt  ought  to  be  supplied  artificially  when  trout  aro 
kept  in  a  spring  stream  where  the  supply  of  salt  is  insufficient. 

Broom-corn  Culturist  and  Broom-makers'  Manual.  Giving  directions  for  rais- 
ing, cutting,  curing,  and  preparing  broom-corn  for  market,  with  notes  on  selling, 
shipping  to  market,  &c.,  by  R.  A.  Travers,  Charleston,  Illinois.  Chicago :  Rand, 
McNally&Co.    Pamphlet,  30  pages.    1873. 

The  full  title  indicates  the  scope  of  the  pamphlet  The  writer,  after 
an  experience  of  twenty  years  in  the  broom-com  and  broom  business, 
aims  to  impart  to  others  the  lessons  he  has  learned.  He  thinks  tJiat 
many  farmers  could  make  it  an  incident  of  profit  added  to  their  gen^^ 
vocation ;  this,  by  raising  a  few  acres  of  broom-com  in  summer  and  mak- 
ing it  up  into  brooms  in  winter,  when  they  and  their  boys  cannot  do 
much  at  anything  else.  The  indoor-work  is  light  and  pleasant^  and  from 
one  ton  of  brush  of  medium  length  1,200  to  1,300  brooms  may  be  made, 
which,  at  83  per  dozen,  the  price  at  the  West  when  the  pamphlet  was 
prepared,  would  yield  $300,  or  $100  per  acre — taking  three  acres  to 
make  a  ton  of  brush. 

For  market  purposes,  broom-com  may  be  raised  at  a  cost  of  $50  a  ton, 
the  items  being  aa  follows :  Rent,  per  acre,  say  ^x)m  $3  to  $9 ;  plowing, 
$5 ;  harrowing  twice,  $2 ;  planting,  $2 ;  harrowing  com  twice  with  walk- 
ing cultivator,  $4 :  breaking  and  cutting,  $12  ^  hauling,  thrashing,  and 
putting  on  poles,  $10 ;  wire  and  baling,  $6 ;  making  in  all  (allowing  lib- 
eral wages  for  the  country)  from  $44  to  $50  a  ton,  as  the  rent  of  land 
ranges  from  $3  to  $9.  At  a  cost  of  $50  a  ton,  it  is  considered  a  remu- 
nerative crop,  since  a  good  quality  of  broom-corn  rarely  sells  for  less  than 
$100  per  ton.  If  it  were  decided  to  raise  large  quantities,  investing  cap- 
ital in  machinery,  it  could  be  raised  at  a  less  cost  per  ton.  It  must  cost 
more  or  less  according  to  the  efficiency,  as  to  rapidity,  of  the  cutters. 
Several  objects  must  always  be  kept  in  view  in  the  culture  of  broom-com 
for  sale,  so  as  to  command  the  highest  price.  To  out  and  cure  it  as  green 
as  possible,  handle  neatly,  bale  tightly,  and  in  all  cases  to  trim  the  bales 
witih  great  precision  and  neatness  at  the  ends. 

This  little  pamphlet  contains  very  many  practical  hints  and  sugges- 
tions which  must  prove  of  use  to  those  engaged  in  tho  broom-com  busi- 
ness. 
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All  the  land-scrip  granted  by  Congress,  under  the  act  of  July  2, 1862, 
for  the  benefit  of  industrial  colleges,  has  been  delivered  by  the  Govern- 
ment to  the  several  States,  Arkansas  and  Florida  having  received  theirs 
a  short  time  ago.  Twenty-six  States  have  sold  all  the  land  which  they 
received;  Illinois,  Iowa,  Kansas,  Michigan,  Minnesota,  Missouri,  'New 
York,  and  Wisconsin  have  sold  only  a  part;  and  NebraskajNevada,  and 
Oregon  still  retain  theirs  intact.  The  number  of  acres  sold  by  the  col- 
leges of  the  States  thus  far  is  7,868,473,*  and  the  number  remaining  un- 
sold is  1,237,844.  No  land  has  been  sold  recently  for  less  than  90  cents 
per  acre,  and  sales  have  been  made  by  Kansas  and  Minnesota  at  an 
average  of  $4.33  and  $5.45  per  acre,  respectively.  In  one  instance  New 
York  sold  100.000  acres  at  $4  per  acre, andl2,000  at  $4.70per a<5re.  The 
amount  already  received  by  the  colleges  of  ihe  several  States  from  the 
sales  of  the  congressional  land-scrip  is  $10,560,264 ;  and  the  estimated 
value  of  the  lands  remaining  unsold,  reckoning  them  at  their  present  mar- 
ket value,  is  $4,289,133. 

Large  additions  have  been  made  by  many  of  the  colleges  to  the  en- 
dowment-fund derived  from  the  congressional  land-grant.  Arkansas, 
Illinois,  Indiana,  Massachusetts  Agricultural  College,  New  Jersey.  Ohio, 
and  Pennsylvania  have  more  than  doubled,  and  Connecticut  ana  New 
Hampshire  have  tripled  theirs.  Massachusetts  Institute  of  Technology 
has  increased  its  endowment  fourteenfold,  having  added  to  it  $900,000. 
New  York  and  Ohio  have  added  to  theirs  more  than  half  a  million  dol- 
lars each;  and  Connecticut^  Illinois,  and  Pennsylvania  nearly  the  same 
sum,  respectively.  All  the  States,  with  the  exception  of  a  very  few, 
have  added  something  to  the  congressional  land-scrip  grant.  These 
additions  have  generally  been  made  in  buildings,  lands^  and  appara- 
tus, yet  several  of  the  States  hofve  contributed  largely  in  money.  In 
some  instances  scholarships  have  been  endowed  by  private  donations, 
covering  the  tuition  of  students,  and  in  others  paying  their  entire  ex- 
penses. In  most  of  the  colleges  tuition  and  room-rent  are  free  to  all. 
Besides  all  these  donations  large  sums  have  been  given  annually  by 
many  of  the  States  to  defray  the  current  expenses  of  conducting  the 
colleges.  The  amount  which  these  colleges  have  received  as  donations 
from  the  States,  counties,  towns,  and  individuals  is  $7,292,841,  not  in- 
cluding the  appropriations  made  for  current  expenses.  A  large  part  of 
this  money  has  been  given  by  individuals.  Cornell  University  has  re- 
ceived more  than  $1,500,000  fcom  this  source.  By  comparing  the  value 
of  the  property  derived  from  the  land-scrip  received  from  the  National 
Government  with  that  derived  from  other  sources  it  will  be  seen  that 
for  every  $100  given  to  these  colleges  by  the  Government  the  people 
have  contributed  $69,  or  more  than  two-thirda  as  much.  The  entire 
property  of  all  the  colleges  is  valued  at  $17,535,475. 

Colleges  have  been  established  in  all  the  States  except  Louisiana  and 
Nevada.  In  thirty-five  States  there  are  thirty-eight  distinct  colleges, 
and  if  we  count  two  additional  for  the  States  of  Georgia  and  Missouri, 
which  have  each  two  colleges  in  different  parts  of  the  State,  but  con- 
nected with  one  university  and  under  one  government,  the  number  will 

*I^Iis80uri  is  not  inchided  in  thw  cstimalo^  no  full  report  having  been  received  from 
the  college  of  that  State. 
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be  |.nereiised  to  forty.  All  the  colleges  are  m  operatiou  except  in  Florida, 
Indiana,  Xortli  Carolina,  and  Texas,  The  number  of  professors  and 
assistants  at  present  employed  in  them  is  389,  and  the  number  of 
students  in  attendance  is  3,917.  In  fifteen  of  the  colleges  students 
occupy  a  i)ortion  of  the  time  each  day  in  manual  labor  on  the  farm  or 
in  the  workshop.  x\.ttention  is  given  by  twenty -one  of  the  colleges  to 
raising  thoroughbred  stock  for  the  purjK)se  of  giving  practical  instruction 
to. students  in  this  department  of  study,  and  also  for  aiding  farmers  in 
t^e several  States  in  supplying  themselves  with  tliemost  approved  breeds. 

The  stock  is  comjwsed  of  cattle,  horses,  sheei),  and  swine,  and  numbers 
in  all  1,618,  valued  at  882,140..  The  Ikrm  implements  on  the  same  are 
valued  at  $47,047. 

In  the  account  which  follows  a  detail  is  given  of  the  o|)erations  and 
progress  of  each  college,  and  a  large  amount  of  statistical  information 
will  also  be  found  in  the  table  at  the  close  of  the  article. 

AliABAMA. 

Agricultural  mid  MecMnical  College  of  Alabartuij  at  Auburn;  Rev.  J;  T. 
Tichsnory  D.  !>.,  j^residenU — An  additional  farm,  near  the  college,  con- 
taining 100  acres,  has  been  purchased  during  the  year,  and  inclosed  with 
a  substantial  plank  fence.  The  college  building  has  been  improved,  and 
th©  fences  inclosing  the  college  grounds  have  been  entirely  renewed. 
There  are  at  present  seven  processors  connected  with  the  college.  Of 
the  104  students  entitled  by  the  law  of  the  State  to  be  educated  without 
charge  for  tuition,  31  have  already  entered  the  college.  Fo  system  of 
manual  labor  for  the  students  has  yet  be^n  adopted,  and  sufficient  tioie 
has  not  elapsed  since  the  opening  of  the  college  on  the  25th  of  March, 
1872,  to  bring  the  farm  into  a  proper  condition  for  experimental  par- 
poses.  Although  the  college  is  making  rapid  advances,  it  is  considerably 
retarded  In  its  operations  from  a  want  of  an  cadequate  income,  having 
thus  far  received  no  appropriation  from  the  State.  There  is  also  a  great 
need  of  a  building  for  the  accommodation  of  the  students. 

The  entire  property  of  tile  college  is  valued  at  8327,500,  as  follows : 
Proceeds  of  Congressional  land-grant,  240,000  acres  at  00  cents  per  acre, 
$216,000,  which  sum  was  invested  in  Alabama  State  bonds,  purchased  at 
a  discount,  to  th^  amount  of  $223,500  j  buildings,  $100,000  j  farm,  $2,000 ; 
apparatus,  $2,000. 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  102,  53  of  whom  are  pursuing  agricultural  and  mechanical 
studies. 

AEiLAjNSAB. 

ArJcamas  Industrial  University ^  at  Fayetteville;  Albert  W.  Buhop^  A. 
M.y  president. — A  contract  was  made  the  4th  of  July  of  the  present  year 
for  the  erection  of  a  new  university  building  to  take  the  place  of  the 
tcmjwrary  one  now  in  use.  It  is  to  be  built  of  brick,  according  to  the 
description  given  in  our  report  tor  1871.  The  walls  are  already  nearly 
completed,  and  the  building  will  be  finished  and  ready  for  occupancy  by 
September  1, 1875.  The  agricultural  department,  called  the  College  of 
Agriculture,  has  just  been  organized. 

In  addition  to  the  president  the  university  has  two  professors :  T.  L. 
Thompson,  B.  S.,  professor  of  theoretical  and  applied  chemistry,  and 
Eicbard  Thurston,  M.  D.,  professor  of  practical  and  theoretical  agricul- 
ture and  horticulture.  Although  no  course  of  study  in  agriculture  has 
yet  been  prepared,  50  students  who  are  attending  the  university  have 
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received  instruction  iu  the  agricultural  operations  of  the  farm,  aiid 
labored  two  hours  daily  during  the  crop  season.  It  is  the  determination 
of  the  trustees  of  the  university  that  agiiculture  and  the  mechanic  arts 
shall  receive  the  attention  contemplated  by  Congress  in  the  aot  providing 
for  the  establishment  of  agriculture  and  mechanical  colleges,  and  that 
the  intention  of  the  law  shall  be  carried  out  in  its  full  spirit  as  soon  as 
the  means  of  doing  so  can  be  made  available.  The  laud-scrip  granted  by 
Congress  has  been  delivered  to  the  State,  and  sold  for  $135,000,  or  00 
cents  per  acre,  to  Gleason  F.  Lewis,'  of  Cleveland,  Ohio,  who  has 
purchased  the  scrij)  of  nineteen  or  tweuty  of  the  States.  According  to 
the  contract  the  last  payment  was  to  be  made  on  or  before  September 
23, 1873.  The  money  has  all  been  paid  as  per  agreement,  and  the  col- 
lege is  now  in  a  condition  to  enter  upon  a  high  career  of  usefulness  and 
success.  Provision  has  been  made,  by  the  act  establishing  the  university, 
for  the  education  of  219  students  for  four  years  without  charge  for  tui  tion, 
and  there  are  now  5S  of  this  number  receiving  instruction  in  the  insti- 
tution. Some  experiments  have  been  conducted  during  the  year  on  the 
farm  in  the  cultivation  of  wheat,  com,  and  oats ;  and  s^ds  furnished  by 
the  Department  of  Agriculture  have  been  tested. 

The  entire  property  of  the  university  at  the  present  time,  including 
the  college  of  agriculture,  amounts  to  $300,000,  aU  of  which,  except  the 
.$135,000  from  the  congressional  land-grant,  was  received  from  State, 
county,  town,  and  private  donations.  It  has  also  an  appropriation  from 
the  State  of  $15,000  a  year  for  two  years,  expiring  June  30, 1875.  The 
farm-stock  and  implements  are  valued  at  $360. 

The  number  of  students  in  the  university  for  the  present  collegiate 
year  is  241,  60  of  whom  have  received  some  instruction  in  agriculture 
and  8  in  the  mechanic  arts. 

CALU'ORNIA. 

University  of  California — College  of  IMenoe  atid  the  Arts,  at  Berkeley; 
Daniel  0.  Gilmauj  A.  3f.,  president, — ^This  university  has  twelve  profes- 
sors, not  including  the  president,  one  assistant  professor,  and  four  in- 
structors. When  fully  organized  it  will  include,  according  to  the  plan 
recently  adopted,  a  college  of  letters;  a  college  of  science  and  the  arts, 
including  agriculture,  mining,  and  engineering 5  a  college  of  medicine; 
and  a  college  of  law.  The  first  three  are  now  in  operation.  The  col- 
lege of  agriculture,  as  a  distinct  department  with  a  separate  course  of 
study,  has  not  yet  been  opened,  but  provision  has  been  made  in  the  sci- 
entific course  by  which  students  may  select,  in  the  junior  and  senior 
years,  special  studies  relating  either  to  agriculture,  chemistry,  or  engi- 
neering, to  which  they  give  their  chief  attention.  The  studies  in  agii- 
culture include,  in  the  junior  year,  the  chemical  composition  of  agricxU- 
tural  plants,  the  plant  as  an  organism  adapted  to  perform  a  certain  work, 
the  material  when  wrought,  the  forces  by  which  the  work  is  accomplished, 
the  relations  of  the  plant  to  the  atmosphere  and  to  the  soil,  and  the  na- 
ture, origin,  and  composition  of  tiie  soil ;  in  the  senior  year,  tillage,  irri- 
gation, drainage,  reclamation  of  land,  field-crops,  sheep  and  cattle 
husbandry,  forestry  and  arboriculture,  sericidture,  fruit  and  other  spe- 
cial cultures,  household  and  rural  economics,  with  a  part  of  the  lectures 
mentioned  under  the  preceding  year.  There  will  also  be  special  instruc- 
tion in  the  junior  and  senior  years  in  veterinary  science,  diseases  of 
plants,  agricultural  entomology,  pruning  and  propagation,  vine-culture 
and  wine-making,  dairy  economy,  farm  implements  and  farm  manage- 
ment, fish-culture,  &c.    Instruction  is  also  given  by  experimental  and 
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illustrated  lectures,  recitations,  essays,  class  discussions,  and  in  the 
practical  application  of  principles  on  the  college  farm.  Improvements 
have  been  commenced  on  the  farm,  and  it  will  soon  be  brought  into  a 
condition  for  testing  the  capabilities  of  the  State  for  the  production  of 
special  field-crops,  fruits,  and  forest-trees,  and  to  ascertain  the  best  pro- 
cesses and  most  economical  methods  of  producing  them.  It  is  the  inten- 
tion of  the  regents  of  the  university  to  provide  labor  for  students,  and 
to  pay  them  a  reasonable  compensation  as  soon  as  practicable.  Ko  charge 
is  made  for  tuition,  and,  besides  this  benefaction,  the  legislature  has  es- 
tablished five  scholarships  of  $300  each. 

During  the  presentyear  two  large  buildings,  located  at  Berkeley,  have 
been  completed  and  furnished,  and  were  opened  for  students  on  the  24th 
of  September.  One  is  called  North  Hall,  or  the  College  of  Letters,  is 
built  of  wood,  and  contains  the  offices  of  the  president,  dean,  faculty, 
and  regents,  the  class-rooms  of  ancient  and  modem  languages,  mathe- 
matics, and  history,  and  a  lecture-room  and  an  assembly-room  capable 
of  holding  400  persons.  The  other  is  called  South  Hall,  or  the  College 
of  Science.  It  is  built  of  brick,  and  contains  the  rooms  devoted  to 
agriculture,  metallurgy,  chemistry,  natural  history,  and  geology ;  also 
the  library  and  scientific  cabinets.  The  new  laboratories  in  the  College 
of  Science  are  large  and  convenient,  and  furnished  with  the  best  and 
newest  apparatus  and  appliances  for  chemical  instruction.  One  room 
is  fitted  up  especially  for  conducting  experiments  in  elementary  chemis- 
try by  the  freshmen  and  sophomore  classes.  The  library  of  the  uni- 
versity contains  over  11,000  volumes,  and  the  herbarium  1,000  speci- 
mens. It  has  also  a  valuable  collection  of  ores,  fossils,  minerals,  and 
metallurgical  products,  and  is  expecting  soon  to  receive  the  collec- 
tions of  the  California  geological  survey. 

All  ttie  land-scrip,  160,000  acres,  granted  to  the  State  by  Congress, 
has  been  sold  at  $5  per  acre,  amounting  to  $750,000.  The  cash  endow- 
ment-fund amounts,  at  present,  to  $613,000.  Of  this  amount  $135,000 
are  invested  in  State  capital  bonds^  at  7  per  cent.,  paid  semiannually ; 
and  the  remainder,  $478,000,  principally  in  civil  bonds,  at  6  per  cent 
The  annual  income  from  this  fund  is  $38,130.  Some  additional  revenue 
is  derived  firom  other  property.  The  college  has  received  large  appro- 
priations from  the  State,  and  donations  from  individuals  for  erecting 
buildings,  purchasing  apparatus,  &c.  Edward  Tompkins,  of  Oakland, 
made  a  donation  of  land,  valued  at  $40,000.  The  entire  property  of  the 
College  of  Science  and  the  Arts,  or  the  Agricultural  and  Mechanical 
College,  so  far  as  we  have  been  able  to  determine  from  the  data  fiir- 
nished,  is  as  follows :  Congressional  land-scrip,  160,000  acres,  $750,000; 
Agricultural  and  Mechanical  College  building,  or  College  of  Science, 
$200,000:  one-half  of  200  acres  of  land,  used  for  the  site  of  the  univer- 
sity buildtngs  at  Berkeley,  $100,000;  one-half  of  the  apparatus,  used  in 
common  by  all  the  departments,  $12,500 ;  one-half  of  the  museum,  $17,500; 
and  one-half  of  the  library,  $7,600 ;  making  a  total  of  $1,087,500.  If 
to  this  amount  we  add  the  building  of  the  College  of  Letters,  $96,468; 
other  property  at  Oakland,  owned  by  the  university,  and  valued  at 
$189,500;  property  in  San  Francisco,  $75,000;  one-half  of  the  200  acres 
of  land  at  Berkeley,  $100,000 ;  and  one-half  of  the  apparatus,  &c.,  as 
given  above,  we  have  lor  the  entire  property  of  the  university,  including 
all  the  departments,  the  sum  of  $1,585,968. 

Young  women  are  admitted  to  the  different  departments  of  the  um- 
versity  on  the  same  conditions  as  young  men.  There  are  now  37  of  tJiie 
former  in  attendance.    The  number  of  students  in  the  university  during 
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the  present  collegiate  year  (1873)  is  186,  93  of  whom  are  in  the  college 
of  science,  44  in  the  college  of  letters,  13  students  at  large,  and  35 
special  students. 

CONNECTICUT. 

Yale  College— Sheffield  Scientific  School^  at Kew Haven;  Rev.  Noah  Porter^ 
D.  D.,  LL.  J).,  presidetit — ^This  school  has  fourteen  professors  and  nine- 
teen assistants,  five  more  of  the  latter  than  during  last  year,  1872.  The 
number  of  professors  and  instructors  in  all  the  departments  of  the  col- 
lege is  82.  The  most  important  improvement  which  has  been  made 
.  during  the  present  year  is  the  completion  of  North  Sheffield  hall,  which 
was  ready  for  occupation  in  July.  It  has  a  front  of  76  feet  and  a  depth 
of  84  feet,  and  is  four  stories  high  besides  the  basement.  The  base- 
ment is  11  feet  high ;  the  first,  second,  and  third  stories  are  each  14 
feet  high,  and  the  attic  or  fourth  story  9J  feet  high.  The  foundation- 
walls  below  the  water-table  are  made  of  brown  stone  in  courses,  rock- 
faced.  The  water-table,  window  and  door-sills  are  of  blue  stone,  and 
the  main  walls  of  red  brick,  white  fire-bricks  and  blue  stone  bricks 
being  employed  in  band  courses  in  the  arches  of  the  openings  and  in 
the  cornices.  In  tlie  basement  there  are  two  large  rooms  and  one  small 
room,  completely  finished,  and  suitable  for  recitation-rooms.  The  rear 
part  of  the  basement  under  the  lecture-room  is  occupied  by  a  coal-room, 
heating-furnaces  and  boilers,  janitor's  room,  and  water-closets.  On  the 
first  floor,  or  main  story,  above  the  basement,  are  a  large  lecture-room, 
occupying  nearly  half  the  floor,  and  four  recitation-rooms.  The  second 
and  third  floors  or  stories  are  divided  alike,  having  two  large  rooms  ot 
equal  size  on  each  floor  over  the  lecture-room,  and  four  rooms  on  each 
floor  in  the  front  of  the  building.  The  south  side  of  the  second  story, 
consisting  of  three  rooms,  is  devoted  to  physics  j  the  north,  consisting 
of  three  rooms,  to  civil  engineering.  The  small  rooms  on  the  second 
floor  in  the  front  are,  at  present,  appropriated  to  professors,  the  middle 
rooms  are  for  apparatus  and  recitation-rooms,  and  the  rear  for  apparatus, 
lectures,  and  drawing-rooms.  The  rooms  on  the  south  side  of  the  third 
floor  are  devoted  to  dynamic  engineering,  the  large  room  on  the  north 
side  to  natural  history,  the  middle  room  to  botany,  and  the  front  to  the 
purposes  of  private  study.  The  fourth  story  furnishes  one  large  room 
73  feet  by  28  feet,  for  instruction  in  instrumental  drawing,  and  eleven 
small  rooms  to  be  occupied  as  private  rooms  for  instructors  and  stores 
rooms.  The  interior  of  the  building  is  finished  with  yellow-pine  coated 
with  oil  and  shellac,  and  the  staircase  and  wainscoting  of  the  halls  with 
pine,  ash,  and  black-walnut.  It  is  heated  throughout  by  steam,  and  is 
thoroughly  ventilated.    Cost,  with  lot,  $115,400. 

"The  Sheffield  Scientific  School,"  says  the  president " received  in  1864, 
by  an  act  of  the  Connecticut  legislature,  the  national  grant  for  the  pro- 
motion of  scientific  education  under  the  congressional  enactment  of  July 
2, 18G2,  and  thus  became  the  College  of  Agriculture  and  the  Mechanic 
Arts  for  Connecticut.''  The  entire  property  of  the  school  is  valued  at 
$614,000,  as  follows:  Buildings  and  real  estate,  $216,000;  permanent 
fund,  $223,000;  cabinets,  libraries,  apparatus,  &c.,  $40,000:  congres- 
sional land-grant,  $135,000.  All  except  the  $135,000  received  from  the 
national  Government  has  been  derived  from  private  donations. 

There  are  27  beneficiaries  who  are  educated  in  this  school  without 
charge  for  tuition.  The  number  of  students  in  attendance  during  the 
present  scholastic  year  is  242,  being  85  more  than  during  the  previous 
year.    The  number  in  Yale  College,  including  all  the  departments,  is  955. 

t 
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DiXAWARK. 

JMcncare  College^  at  Kcwarl';  William  II.  FtirncU,  A.  M.^  president, — 
This  college  has  iive  professors  and  one  assistant  professor.  JDaring  the 
present  year  a  normal  department  bas  been  established  in  connection 
with  tbe'college  for  the  education  of  teachers.  All  students  who  are  not 
pursuing  the  classical  course  of  study  receive  instruction  in  agriculture. 
The  manual  labor  performed  on  the  farm  is  voluntary.  The  college  is 
required  by  the  law  of  the  State  to  educate  thirty  students  without  charge 
for  tuition,  and  the  trustees,  since  the  establishment  of  the  normal  de- 
partment, have  provided  free  education  for  thirty  more.  The  greatest 
obstacle  which  the  college  has  at  present  to  encounter  is  the  want  of 
funds,  occasioned  by  the  smallnessof  the  congressional  land-grant  which 
the  State  received.  Notwithstanding  this  embarrassment  the  number 
of  students  has  largely  increased  since  the  last  year. 

During  the  last  two  years  the  eollegfi  has  received  an  appropriation 
of  $2,000  annually  from  the  State,  which  has  been  expended  for  defray- 
ing the  salaries  of  the  professors.  No  donations  have  been  made  by 
individuals.  The  land  granted  by  Congress  Avas  sold  for  about  87- 
cents  per  acre.  The  entire  ]>roperty  of  the  college  is  valued  at  $139,000, 
as  follows:  Congressional  land-grant,  90,000  acres,  $78,400;  interest 
accrued,  $4,C005  buildings,  $50,000;  library  and  apparatus,  $6,000. 

The  number  of  students  attending  the  college  in  all  its  departments 
during  the  present  collegiate  year  is  83, 14  of  whom  are  pursuing  the 
agricultural  course. 

TXORIDA. 

Flon^ida  State  Agrieultitral  College^  Son.  Jonaihan  C.  GihbSypresidejit  of 
ike  directors, — The  90,000  acres  of  land  grant al  to  this  State  by  Congress, 
under  the  act  of  July  2, 1SC2,  were  delivered  January  10, 1873.  A  con- 
tract had  been  previously  made  for  its  sale  to  Gleason  F.  Lewis,  of  Cleve- 
land, Ohio,  Gome  time  during  the  year  1872,  at  90  cents  j^er  acre.  The 
proceeds  amounted  to  $81,000^  and  the  money  was  paid  in  full  on  the 
15th  of  October  of  the  present  year,  1873.  Eighty  thousand  dollars  of 
this  sum  were  invested  in  Florida  State  bonds,  bearing  G  per  cent,  inter- 
est in  gold,  to  be  paid  semi-annually.  The  bonds  were  purchased  for  80 
cents  on  a  dollar,  and  amount  to  $100,000.  The  $1,000  uninvested  and 
the  interest  accruing  on  the  fund  amounteil,  at  the  close  of  the  year,  to 
$1,135,  making  a  total,  with  the  previous  investment,  of  $101,135.  If 
$1,001  be  deducted  for  expenses  incurred  in  securing  the  fund,  $100,134 
will  remain  as  the  entire  property  of  the  college. 

The  county  of  Alachua  offered  to  the  directors  of  the  college  to  give 
$50,000  in  cash  and  20,000  aeres  of  land,  to  be  selected  under  their 
direction,  and  to  secure  free  transportation  on  the  Florida  Eailroad  for 
all  the  materials  necessary  to  be  used  in  the  construction  of  the  requisite 
buildings,  if  they  would  locate  it  in  that  county  on  the  line  of  the  Florida 
Eailroad.  The  proposition  was  unanimously  accepted,  and  the  town 
of  Gainesville  was  suggested  as  the  place  most  eligible  for  its  location. 
The  executive  committee  of  the  directors  proceeded  to  that  place  in 
June  of  the  present  year  for  the  purpose  of  perfecting  the  location  of 
the  college  there^  but  failed  to  accomplish  their  object  on  account  of 
the  inability  of  tlie  citizens  of  the  county  to  comply,  at  that  time,  with 
the  conditions  of  the  guarantee  upon  which  the  location  was  provisionally 
made.  The  committee  have  the  subject  of  the  location  now  (Decem- 
ber, 1873,)  under  consideration,  and  are  in  confident  esixictation  that 
it  will  be  li.\ed  in  a  lew  months,  and  that  the  State  will  soon  have  an 
agricultural  college  in  full  operation. 
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aEOROIA. 

University  of  Georgia — Georgia  State  College  of  Agriculture  and  the 
Mechanic  ArtSj  at  Athena  ^  Rev.  A.  A.  Lipscombj  J>.  i>.  LL.  D.  chancell- 
or.— ^TlKa'e  are  eight  professors  including  the  president,  William  Le  Eoy 
Bronn,  A.  M.^  and  four  instnictors  in  this  college.  The  professorship 
of  natural  history  and  physiology  remains  to  be  filled.  The  city  of* 
Athens  has  given  during  the  present  year  $35,000  for  the  purpose  of 
erecting  a  new  laboratory  building  for  the  college.  It  is  to  be  50  feet 
wide  and  100  long,  and  three  stories  high,  with  a  basement.  The  first 
floor  and  basement  will  be  appropriated  to  the  department  of  chemistry, 
and  will  contain  analytical  laboratories,  balance-room,  store-room,  a  room 
for  agricultural  analysis,  and  a  lecnture-room.  The  second  floor  will 
contain  a  physical  laboratory,  apparatus  room,  working  room,  and  a 
lecture-room.  On  the  third  floor  will  be  a  model-room,  lecture-room  for 
students  in  engineering,  and  a  drawing-hall.  A  large  amount  of  appa- 
ratus has  been  purchaied  for  equipping  the  laboratory,  for  which  indi- 
viduals, citizens  of  Athens,  have  contributed  $3,000. 

The  professor  of  chemistry  is  engaged  in  analyzing  commerciial  ferti- 
lizers, and  publishing  the  results  of  his  investigations  for  the  bei^t  of 
the  fanners  of  the  State.  Ten  different  kinds  have  been  already  ana- 
lyzed, and  their  composition  and  value  published.  Two  hours  a  day  are 
devoted  by  the  students  to  practical  exercise  in  chemical  analysis,  and 
this  work  is  continued  until  each  has  become  competent  to  determine 
the  chemical  constituents  of  an  unknown  substance  presented  to  him. 
Those  who  take  the  course  of  applied  chemistry  will  be  required  to  work 
in  the  chemical  laboratory,  during  the  last  year  of  their  course,  five  hours 
daily  for  six  days  in  the  week.  Ajbtention  is  also  given  to  drawing  dur- 
ing a  part  of  the  course  for  two  hours  each  day.  No  system  of  manual 
labor  has  been  adopted  for  work  oa  the  farm.  About  thirty-five  experi- 
ments have,  however,  been  conducted  on  ten  acres,  some  of  which  will 
be  published.  The  number  of  free  scholarships  is  equal  to  the  number 
of  the  members  of  the  general  assembly  of  the  State,  which  is  now  220. 
To  this  number  the  tmstees  of  the  university  have  added  30.  A  fide  of 
$5  for  the  first  term  and  $10  for  the  second  will  be  demanded  for  each 
laboratory  student  for  the  use  of  cheminals,  aod  a  common  apparatus 
will  be  furnished  for  each,  at  a  cost  not  exceeding  $10,  which  will  be 
considered  as  his  property. 

The  entire  property  of  the  college  of  agriculture  and  the  mechanic 
arts  is  valued  at  $271,000,  as  follows:  Congressional  land-grant,  270,000 
acres,  at  90  cents  per  acre,  $243,000  ;*  donation  from  thecity  of  Athens 
for  building  a  laboratory,  $25,000 ;  donation  by  citizens  of  Athens  for 
apparatus,  $3,000.  The  buildings  now  erected,  the  library,  and  mostof 
the  apparatus  are  the  property  of  the  university,  and  are  used  in  com- 
mon by  both.    They  are  worth  $200,000. 

In  speaking  of  the  progress  of  the  college  the  president  says :  "  This 
college  has  inaugurated  a  noble  work  in  Georgia.  By  its  free  tuition  it 
is  educating  a  class  of  young  men  who,  in  a  few  years,  will  become  the 
pride  of  the  State.  In  my  opinion  the  donation  of  land  by  the  General 
Government  for  the  establishment  of  agricultural  and  mechanical  col- 
leges will  prove  to  be  the  most  profitable  investment  that  it  has  ever 
made  with  a  similar  amount  of  money.    They  give  just  the  education 

*  Of  tlio  interest  derived  annually  from  this  fund,  at  7  per  cent.,  ^,500  are  i>aid  to 
the  North  Georgia  Agricnltural  College,  at  Dahlonega,  which  sum  fe  equal  to  the  hi- 
terest  on  S:J5,714,  and  practically  the  fond  of  the  college  at  Athens  is  dimiidshed  by 
this  amount. 
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whicli  the  age  demands,  and  which  the  Sonth  especially  so  much  needs. 
It  should  be  remembered  that  they  are  now  in  their  infancy,  and  need 
the  generous  suppcrrt  of  all  the  friends  of  true  progress ;  and  if  they 
are  made  what  they  should  be,  our  country  will  become  unequaled  in 
intelligence  and  power.^ 

The  number  of  students  attending  the  college  during  the  present. 
•  collegiate  year  is  151,  all  of  whom  are  pursuing  agricultural  and  me- ' 
chanical  studies.     In  the  university,  including  all  the  departments 
except  North  Georgia  Agricultural  Cculege,  the  number  is  312 ;  includ- 
ing that  college  it  is  521. 

Korth  Oeorgia  Agricultural  College^  at Dahlonega;  Ecv.  A.  A.  Lipscomb, 
DD.j  LL.  D.,  chancellor. — This  college  has  been  in  operation  one  year, 
having  been  opened  January  1, 1873.  It  has  an  agricultural  and  me- 
chanical^ a  normal,  and  a  primary  department,  four  professors,  including 
the  president  of  the  college,  Hon.  David  W.  Lewis,  A.  M.,  and  four 
assistants.  The  people  in  the  section  of  the  State  in  which  the  college 
is  located  having  hitherto  been  deprived  even  of  common-school  advan- 
tages, are  rallying  around  this  infant  institution  with  enthusiasm,  and 
the  number  of  students  for  the  present  collegiate  year  (1873)  is  swelled 
to  209, 122  of  whom  are  males  and  87  females.  Twenty -live  pursue 
agricultural  and  20  mechanical  studies.  Sufficient  time  has  not  yet 
e&psed  for  maturing  permanent  courses  of  study  for  the  several  depart- 
ments of  the  college.  Instruction  is  given  in  reading,  geography, 
arithmetic^  grammar,  bool^-keeping,  history,  rhetoric,  natural  philoso- 
phy, chemistry,  physiology,  botany,  geology,  pental  philosopoy.  algebra, 
geometry,  surveying,  and  the  Latin  and  Greek  languages.  Measures 
will  be  taken  at  the  earfiest  opportunity  to  provide  for  special  instruc- 
tion in  agriculture.  The  trustees  say :  "  Our  means  have  been  too  limited 
to  put  our  grounds  (10  acres)  in  condition  for  successful  teaching  and 
illustration  of  those  subjects  directly  relating  to  agriculture.  This  will 
be  done,  however,  when  we  have  the  means  at  hand.  We  contemplate 
at  an  early  day  putting  a  portion  of  our  land  under  the  care  of  an  ex- 
perienced fruit-grower,  who  will  be  able  to  instruct  pupils  in  the  growth, 
culture,  and  diseases  of  fruit-trees,  and  who  will  also  be  able  to  lecture 
on  the  diseases  of  domestic  animals."  It  is  intended  also  to  introduce 
the  manual-labor  system  next  year,  by  separating  the  male  students 
into  divisions,  each  division  being  required  to  work  one  day  in  a  week  on 
the  farm  under  the  direction  of  a  competent  superintendent,  and  with 
the  double  object  of  instructing  the  students  in  agriculture,  and  of  fur- 
nishing them  the  means  of  defraying  a  part  of  their  expenses  for  board, 
books,  &c.  The  professors  of  the  University  of  Georgia  will  also  give 
lectures,  at  stated  times,  on  subjects  connected  with  the 'studies  of  the 
college. 

This  college  is  strictly  a  branch  of  the  University  of  Georgia.  An 
agreement  was  made  between  the  trustees  of  the  University  of  Georgia, 
to  which  the  proceeds  of  the  congressional  land-grant  were  given,  and 
the  trustees  of  North  Georgia  Agricultural  College  that  the  college, 
with  all  its  property,  should  become  "  a  part  and  parcel  of  the  Univer- 
sity of  Georgia;''  that  the  trustees  of  the  college  should  have  the  priv- 
*lege  of  choosing  its  professors ;  of  directing  its  government  and  local 
interests,  and  of  transferring,  after  proper  preparation,  to  the  university 
30  students,  who  are  to  be  educated  in  its  College  of  Agriculture  and 
the  Mechanic  Arts  without  charge  for  tuition.  The  trustees  of  the  uni- 
versity have  the  right  of  electing  the  president  of  the  faculty  of  the 
eoUegfe.    The  Kprth  Georgia  Agricultural  College  f^pears  to  hold,  at 

Digitized  by  LjOOQ  IC 


PROaKESS  OP  INDUSTBUL  EDUCATION.  329 

present,  the  position  of  a  preparatory  department  of  tbe  College  of  Agri- 
culture and  the  Mechanics  Arts  of  the  University.  By  the  same  agree- 
ment between  the  trustees  of  the  two  institutions,  the  North  Georgia 
Agricultural  College  was  to  receive  annually,  in  interest  on  the  proceeds 
of  the  congressional  land-grant,  the  sum  of  $2,000  which,  by  a  subse- 
quent arrangement,  was  increased  to  $2,500.  As  the  proceeds  of  the 
congressional  land-grant  are  invested  in  G^rgia  bonds,  bearing  7  per 
cent,  interest,  the  college  has  actually  an  interest-bearing  fund,  fiit)m 
this  source,  of  $35,714.  It  has  a  private  endowment  fund  of  $3,000, 
being  a  portion  of  a  donation  of  $4,200  made  by  Hon.  William  P.  Price, 
president  of  the  trustees,  which  is  invested  in  8  per  cent.  Georgia  bonds, 
placed  in  the  hands  of  the  treasurer  of  the  State  for  safe-keeping.  It 
has  a  subscription  to  this  fund  amounting  to  about  $2,000,  and  has  also 
received  this  year  $350  from  the  Peabody  fond,  which  it  is  expected 
will  be  increased  to  $450  in  1874.  Seventeen  persons  have  also  agreed 
to  contribnte  $20  each,  and  one  $50,  to  be  paid  on  the  college  commence- 
ment-day of  each  year  for  five  years.  The  college  building  and  the 
10-acre  lot  on  which  it  is  located  cost  the  United  States  (Government,  in 
1835,  $70,000,  and  is  worth  considerably  more  at  the  present  time.  The 
act  of  Congress,  approved  April  20,  1871,  by  which  the  property  was 
conveyed  to  the  trustees  of  the  college  is  as  follows: 

Be  U  enacted  hy  the  Senate  and  House  of  Bq^reaentativea  of  ihe  United  States  of  Amenca 
in  Congress  assembledf  That  the  Secretary  oi  the  Treasury  be,  and  is  hereby,  authorized 
and  d&eoted  to  convey  to  the  trustees  of  North  Qeorgia  Agricultural  College,  located 
in  the  town  of  Dahlonega,  (Georgia,  the  building  known  as  the  United  States  branch 
mint,  at  Dahlonega,  and  ten  acres  of  land  connected  therewith,  located  on  the  lot  of 
land  number  nine  hundred  and  forty-nine,  in  the  twelfth  district  of  the  lirst  section  of 
Lumpkin  County ;  said  conveyance  to  be  made  by  the  Secretary  of  the  Treasury  so 
soon  as  he  is  assured  that  the  said  trustees  have  been  properly  incorporated  by  the 
laws  of  Qeorgia,  and  on  the  express  condition  that  said  building  shaU  be  used  exclu- 
sively for  educational  purposes,  and  in  conformity  with  the  provisions  of  the  act  en- 
titlea  *^An  act  donating  public  lands  to  the  several  States  and  Territories  which  may 
provide  colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts.'' 

The  entire  property  of  this  college,  not  including  the  $35,714  of  the 
proceeds  of  the  congressional  land-grant  now  in  the  hands  of  the  trustees 
of  the  University  of  Georgia,  on  whSh  the  college  draws  interest,  is  valued 
at  $75,000,  as  follows :  College  building  and  grounds  granted  by  Congress, 
$70,000;  donation  by  Hon.  William  P,  Price,  $3,000;  subscription  by 
other  citizens  friendly  to  the  college,  $2,000.  All  students  from  the 
State  are  admitted  without  charge  for  tuition,  an  admission-feo  of  only 
$5  being  charged  for  wood  and  repairs  on  the  college  building,  which 
will  be  i^inquished  as  soon  as  means  can  be  provided  from  other  sources 
for  defraying  these  expenses.  Board  in  good  families  is  famished  for 
$8  to  $12  per  month,  and  houses  and  cottages  can  be  rented  for  piivate 
boarding  at  $2.50  to  $5  per  month. 

ILLINOIS. 

Illinois  Industrial  University j  at  Urhana;  John  iL  Gregory,  LL.  D., 
regent, — This  university  has  thirteen  professors  and  seven  instructors 
and  assistants.  The  new  university  building,  a  description  of  which 
was  given  in  the  report  of  this  Department  for  1871,  and  an  engraving 
of  the  same  in  that  of  1872,  has  been  completed  during  the  present  year, 
and  affords  ample  facilities  for  conducting  the  operations  of  the  differ- 
ent departments  successfully.  A  new  physical  laboratory  has  also  been 
added  to  the  other  improvements.  Three  thousand  dollars  were  appro- 
priated by  the  legislature  of  the  State  for  furnishing  it  with  apparatus, 
all  of  which  has  been  collected,  and  is  now  ready  for  use.    A  part  was 
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purchased  in  Europe  and  tbe  remainder  has  been  manufactured  in  the 
mechanical  department  of  the  university,  and  is  said  to  be  of  the  very 
best  quality.  Extensive  experiments  have  been  made  in  the  culture  of 
different  varieties  of  plants^  in  fcaest-planting  and  stock-feediug,  a  de- 
tailed account  of  which  will  be  given  in  tbe  annual  report  of  the  uni- 
versity. 

The  manual  labor-system  has  been  adopted.  The  labor  is  of  two 
kinds,  educational  and  remunerative.  Educational  labor  is  designed 
for  practical  instruction,  and  as  it  is  apart  of  the  course  in  the  technical 
schools,  it  is  not  paid  for.  Eemunerative  labor  is  prosecuted  for  its 
products.  It  is  voluntary^  and  is  paid  for  according  to  its  worth,  tbe 
maximum  price  being  10  cents  per  hour.  Students  wiping  to  work  join 
the  labor  classes,  which  go  out  two  hours  a  day,  or  four  hours  on  alter- 
nate days.  Good  workers  can  get  extra  work  if  they  desire  it.  Some 
pay  their  way  by  working.  In  all  the  departments  students  are  edu- 
cated without  dmrge  for  toitioo.  An  entTanee-fee  of  $10  is  required, 
$5  per  term  for  incMentals^  and  $4  for  ro<Hn  rent.  The  stock  kept  on 
the  stock-farm  is  valued  at  $6,200,  and  the  engine,  tools,  and  imple- 
ments at  $5,956  'y  the  implements  on  the  horticultural  farm  are  valued 
at  $502. 

The  entire  property  of  the  university  is  valued  at  $860,308,  as  follows: 
Congressional  land-grant,  454,560  acres,  s(Ad  at  about  70  cents  per  acre, 
$319,494  invested  in  bonds;  congressional  land-grant,  25,440  acres 
unsold,  valued  at  $3  per  acre,  $76,320,'  other  bonds,  $104,506:  stpck-farm, 
including  stock  aud  implements^  $51,366;  horticultural  larm,  includ- 
ing implements,  $34,965;  green-houses  and  plants,  $4,135;  machine' 
shops,  $7,082;  carpenter-shops,  $3,601;  civil  engineering  departments, 
$1,637;  chemical  laboratory, $6,007;  physical  laboratory,  $1,956;  library, 
$16,868;  cabinets,  $3,758;  buildings,  $232,300 ;  furniture,  $2,313. 

The  number  of  students  attejiiding  the  university  during  the  present 
collegiate  year  is  4<^;  328  of  whom  are  males  and  74  females.  Of  the 
whole  number  in  the  university  87  pursue  agricultuKil  and  74  mechanical 
studies. 

ETOIANA. 

Purdue  University — Indiana  AgrumUural  Oollegej  at  La  Fayette;  Hidt- 
ard  Oicenj  LL.  D.,  'president. — ^This  institution  has  not  yet  been  opened 
for  students,  but  it  is  announced  by  the  trustees  that  it  will  be  during 
the  next  year,  1874.  !None  of  the  faculty  exe^t  the  president  and  the 
professor  of  chemistry,  J.  H.  Hougham,  A.  M.,  have  been  elected ;  the 
remaining  chairs  wUl,  however,  soon  be  tilled.  During  the  present  year 
a  dormitory  containing  thirty-two  suits  of  rooms,  thr^  rooms  to  a  suit, 
and  costing  $35,000,  has  been  completed^  also  a  boarding-house  costing 
$33,000,  and  a  laboratory  on  the  plan  ot  the  new  laboratory  of  Brown 
University,  costing  $15,000.  A  farm-bouse,  gymnasium,  and  military 
hall  will  be  built  immediately.  It  is  in  contemplation  also  to  build  a 
barn  for  the  farm-stock,  at  a  cost  of  $10,000,  as  soon  as  an  appropriation 
can  be  obtained  from  the  legislature  f<^  tiie  purpose.  The  basement  of 
the  college  building  has  been  finished,  and  it  is  proposed  to  complete  the 
exvtire  edifice  during  the  coming  year. 

The  land-scrip  grafted  by  Congress  was  sold  in  1867  for  $212,238,  and 
by  judicious  management  this  limd  now  emonnts  to  $340,000.  The 
institution  has  received  several  liberal  donations,  which  have  been  used 
ibr  the  purchase  of  land  and  the  erection  of  buildings.  Mr.  John  Purdne 
gave  $150,000,  to  be  paid  in  yearly  installments  of  $15,000 ;  the  citizens 
of  Chauncey,  in  Tippecanoe  County,  donated  100  acres  of  land  valued  at 
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$50,000  J  Tippecanoe  County  gave  $50,000,  payable  in  yearly  install- 
ments of  810,000  5  and  the  SStato  lias  appropriated  $60,000,  one-bait*  of 
which  was  paid  in  June  of  the  present  year  and  the  balance  will  be  paid 
in  June,  1874.  No  stock  is  kept  on  the  farm  at  present.  The  entire 
property  of  tbe  university  and  college  is  valued  at  $510,000,  as  follows: 
Oongreflsional  land-grant,  390,000  acres,  at  about  54.4  cents  per  acre, 
$212,238 ;  interest  accrued,  $127,702 :  lands,  buildings,  and  apparatns, 
$170,000. 

IOWA. 

lotca  state  Agrlculttiral  College^  at  Ames;  A.  S.  Welch,  LL.  i>., 
jpregident — ^This  college  has  ten  professors  and  six  instructors.  Some 
changes  have  taken  place  during  the  present  year.  Professor  I.  P. 
Koberts  has  resigned  the  professorship  of  agriculture,  and  accepted  a 
similar  position  in  Cornell  University;  also  A.  H.  Porter,  C.  E.,  has 
been  elected  professor  of  civil  engineering,  and  B;  R  Hutchins,  M.  D., 
professor  of  chemistry.  Plans  amd  specifications  for  a  new  physical  lab- 
oratory have  been  adopted  by  the  trustees,  and  the  building  is  now  in 
process  of  erection.  A  bam  has  also  been  built  at  a  cost  of  $4,916.  It  is 
,70  feet  long  and  54  wide,  surmounted  by  a  ventilating  cupola.  The 
basement  is  arranged  for  stabling  48  head  of  cattle,  with  the  necessary 
breeding  and  calf  pens,  and  a  root-cellar  capable  of  holding  4,000 
bushels.  There  is  a  drive-way  on  the  principal  floor  16  feet  wide,  and 
running  the  whole  length  of  the  barn.  On  either  side  of  the  drive- way 
are  five  rooms,  each  14  by  19  feet,  one  of  which  is  for  a  herdsman's  room, 
one  for  farm  implements,  four  for  granaries,  and  four  for  breeding- 
boxes.  Over  these  rooms  and  a  part  of  the  drive- way  is  a  space  for 
150  tons  of  hay,  with  shoots  for  carrying  it  to  the  basement.  The  barn 
has  a  wing  designed  for  a  wagon-shed,  62  by  24  leet,  with  posts  12  feet 
in  length.  Under  the  wing  is  a  stone  basement  9  feet  high,  containing 
a  covered  passage  and  four  bull-boxes. 

Additions  have  recently  been  made  to  the  illustrative  equipments  of 
the  college.  The  sum  of  $2,000  was  expended  last  year  for  apparatus, 
illustrative  of  light  and  heat,  including  Melloni's  and  TyndalPs.  This 
year  (1873)  $2,500  have  been  paid  for  electrical  apparatus,  and  $2,000 
will  lie  expended  for  machinery  for  the  machine-shop.  The  physical 
apparatus  is  very  complete,  having  been  imported  mainly  from  Europe. 
It  consists  of  the  finest  instruments  of  the  kind,  and  adapted  to  the 
determination  of  the  most  exact  results.  The  chemical  laboratory  has 
recently  been  furnished  with,  furnaces,  sand-baths,  hoods,  balances, 
filter-pumps,  and  other  apparatus  for  general  and  analytical  chemistry, 
and  $2,000  a  year  will  be  expended  for  tlie  next  two  years  for  additional 
articles  as  the  wants  of  the  laboratory  rcqaire  them.  The  college  has 
also  a  fine  collection  of  mammals,  birds,  reptiles,  and  insects,  illustrating 
the  fauna  of  the  State;  a  herbarium  containing  2,500  specimens, 
besides  grains  and  textile  materials  from  the  Paris  exposition  of  1867 ; 
a  complete  series  x>f  geological  specimens  collected  during  the  State 
snrvey;  and  a  series  of  1,000  models  of  rare  and  interesting  fossils. 

Eigbty-six  students  haVe  received  instruefcion  in  laboratory  practice. 
Among  other  experiments  four  hundred  and  sixteen  have  been  written 
out  for  the  class  of  the  present  year  by  the  professor,  including  the  new 
flame  tests  of  Professor  Bunsen,  of  Heidelberg,  never  before  published 
in  the  Unitetl  States.  The  professor  of  agriculture  has  instituted  a 
series  of  experiments  on  the  college  farm  which  will  bo  cojiducted  with 
great  accnracy,  with  the  expectation  that  they  will  result  in  the  estab- 
lishment lA'  iaets  which  will  render  the  science  of  agriculture  more 
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complete  ai](d  place  it  on  a  surer  basis.  Kone  of  them  have  yet  been 
completed.  The  professor  of  pomology  has  plated  five  acres  with  seeds 
of  forest  trees,  embracing  black  walnnt,  butternut,  and  shell-bark 
hickory,  and  hopes  to  plant  twelve  or  fifteen  acres  more  next  year.  By 
long  experience  he  has  found  that  grape-vines  can  be  made  sufficiently 
hardy  for  that  portion  of  the  State  in  which  the  college  is  located  only 
by  grafting  the  desirable  varieties  on  the  collar  of  the  Taylor  or  BuUett, 
and  pears  by  grafting  certain  varieties  on  the  white  thorn  {Gratcegus 
cocciTiea.)  Students  are  required  to  labor  daily  two  and  a  half  hoars 
imder  the  immediate  superintendence  of  the  professor  of  agriculture. 
For  heavy  work  on  the  farm,  not  designed  for  instruction,  they  are  paid 
3  to  0  cents  per  hour.  Those  employed  in  skilled  labor  in  the  garden, 
orchard,  or  ornamental  grounds  are  paid  3  to  7  cents  per  hour.  There 
are  kept  on  the  farm  this  year  337  domestic  animals — 17  horses  and 
mules,  18  short-horns,  2  Devon  s,  6  Ayrshires,  4  Aldemeys,  10  native 
cows,  15  half-blood  Durhams,  47  young  cattle  of  one-half  or  two-thirds 
blood,  135  sheep,  and  83  swine.  "^ 

The  college  has  received  in  appropriations  from  the  State  $292,750, 
and  from  county  donations  and  individuals  $21,355,  making  a  total  of 
$314,105,  all  of  which  has  been  exi)ended  for  buildings,  farm,  apparatus, 
and  improvements.  The  entire  property  of  the  college  is  valued  at 
$968,899,  as  follows :  Congressional  land-grant,  5,047  acres  sold  at  about 
$2.33  per  acre,  $11,742;  congressional  land-grant,  199,262  acres  unsold, 
valued  at  $3  per  acre,  $597,786:  buildings,  $275,500;  experimental  farm 
(878  acres)  with  improvements,  f  40,000;  farm-stock,  $12,839;  farm  imple- 
ments, $11,032;  apparatus,  $16,000;  library,  $4,000.  The  annual  income 
from  the  productive  fund  and  the  rent  of  lanas  unsold  is,  on  an  aver 
age,  about  $32,000.     . 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  263,  243  of  whom  are  pursuing  the  agricultural  course  and  20 
the  mechanical. 

KANSAS. 

Kansas  State  Agricultural  College^  at  Manliattan  ;  John  A,  Andersorij 
preside7it.SomG  changes  have  been  made  in  this  institution  during  the 
year.  John  A.  Anderson  has  been  elected  president,  and  three  profess- 
ors, M.  L.  Ward,  J.  S.  Whitman,  and  William  K,  Kedzie,  have  been 
added  to  the  faculty.  A  new  curriculum  of  study  has  also  been  estab- 
lished, and  $1,300  have  recently  been  expended  in  purchasing  apparatus 
and  equipping  the  chemical  laboratory.  The  board  of  regents  announce 
that  "  no  difference  will  exist  between  the  Kansas  State  Agricultural 
College  and  the  best  literary  institutions,  except  that  its  curriculum, 
methods,  and  appliances  will  be  speedily  adapted  to  an  industrial  as 
distinguished  from  a  professional  education."  There  are  now  three 
principal  departments — ^literary,  agricultural,  and  mechanical.  The 
courses  of  study  are  arranged  with  special  reference  to  the  peculiar 
wants  of  the  students.  The  literary  course  occupies  four  years.  Pro- 
vision is  made  for  four  courses  of  study  in  the  industrial  departments: 
The  farmer's,  the  mechanic's,  the  commercial,  and  the  woman's.  The 
full  curriculum  comprises  six  years,  and  will  give  the  graduate  an 
education  equal  to  that  obtained  in  the  best  American  colleges,  while 
the  student  who  is  unable  to  graduate  can  acquire  from  year  to  year  a 
thorough  knowledge  of  such  branches  as  will  be  most  useful  to  him  in 
the  business  which  he  intends  to  pursue. 

In  order  to  carry  out  more  fully  the  objects  contemplated  in  the 
establishment  of  the  college  the  regents  have  provided,  in  addition  to 
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the  ferm  and  nurseries,  shops  for  the  convenience  of  conducting  the 
mechanic  arts.  They  consist  of  carpenter,  wagon,  blacksmith,  paint, 
and  harness  shops ;  also  shops  for  women,  in  which  they  are  instructed 
in  dairying,  in  the  use  of  the  most  popular  kinds  of  sewing-machines, 
in  dress-making,  photography,  engraving,  telegraphing,  printing,  &c. 
A  stock-bam  46  feet  wide,  96  feet  long,  and  two  stories  high  has  re- 
cently been  built  on  the  farm,  and  fitted  with  the  most  approved  modern 
conveniences.  The  stock  consists  of  3  horses,  6  mules,  17  blood-cattle, 
besides  several  approved  breeds  of  swine  and  fowls.  The  committee 
to  whom  was  referred  the  examination  of  these  animals  at  .the  State 
fair  reported  five  head  of  shorthorns,  which,  for  excellence,  style,  char- 
acter of  pedigree,  and  condition,  were  equal  at  least  to  the  best  in  the 
State ;  and  three  head  of  imported  prize- taking  Devons,  two  head  ot 
prize  Jerseys,  and  two  head  of  black  Galloways  which  were  first-class  in 
quality.  The  Berkshire,  Essex,  short-faced  Lancashire^-  Chester  White, 
and  Poland  China  varieties  of  swine  were  represented  by  prize- winning 
animals. 

The  nursery  is  now  the  largest  and  most  valuable  west  of  the  Missis- 
sippi. It  occupies  67  acres,  and  contains  45,000  fruit  and  forest-trees. 
The  latter  cover  24  acres,  and  the  apple-trees  number  650  varieties. 
Elaborate  experiments  have  been  conducted  on  the  farm  in  the  cultiva- 
tion of  wheat  and  com,  a  detailed  account  of  which  is  given  in  the 
article  on  farm  experiments,  found  in  another  part  of  this  report.  There 
have  been  cultivated  on  the  farm  the  present  year  wheat,  rye,  broom-corn, 
buckwheat,  barley,  oats,  millet,  flax,  three  varieties  of  the  potato,  five 
varieties  of  the  sugar-beet,  two  varieties  of  com  said  to  have  yielded 
75  bushels  per  acre,  timothy,  clover,  hemp,  and  castor-beans.  Labor  is 
compulsory,  each  student  being  required  to  work  one  hour  daily,  as 
educational  labor,  without  pay.  For  any  labor  beyond  this  he  is  paid 
3  to  12  cents  per  hour. 

Of  the  82,216  acres  of  the  congressional  land-grant,  45,391  have  been 
sold  at  an  average  price  of  $4;33  per  acre.  The  remaining  36,826  acres 
are  valued  at  $190,000.  The  college  has  received  in  donations,  exclu- 
sive of  the  congressional  grant  or  other  property  from  the  national 
Gk)vemment,  $25,000  in  buildings  and  grounds,  $3,000  in  improvements 
of  buildings  and  grounds,  and  $2,009  in  bonds  of  Manhattan  Township. 
None  of  these  donations  have  gone  to  the  pe;(:manent  interest-bearing 
fund.  The  entire  property  of  the  college  at  the  present  time  amounts 
to  $458,782,  as  follows:  Invested  funds,  $185,469 5  lands  unsold,  valued 
at  $190,000  5  college  site  and  farm,  $30,000 ;  buildings,  $31,000;  appa- 
ratus and  cabinets,  $10,000 ;  library,  $3,000 ;  nursery-stock,  $2,500  ,• 
teams,  cattle,  and  swine,  $5,838 ;  farm  implements,  $975. 

The  college  has  nine  professors  and  five  assistants.  Tuition  is  free  to 
all.  The  number  of  students  in  attendance  during  the  collegiate  year 
is  217.  Fifty  attend  to  agricultural  studies  and  the  remainder  to 
mechanical,  as  follows :  10  to  blacksmithing,  6  to  wagon-making,  35 
to  carpentry,  5  to  painting,  12  to  dress-making,  48^to  typesettiDg,  and 
74  to  telegraphy.  Some  attend  to  more  than  one  of  those  branches  of 
industry. 

KENTUCKY. 

Kentucky  University — Agricultural  and  Mechanical  College^  at  Lexing- 
ton; John  B.  Botcma/n,  A.  M,,  regent. — No  important  changes  have  been 
made  in  this  college  during  the  present  year,  and  it  appears  to  be 
eiyoying  its  usual  prosperity.  It  has  nine  proft^sors  and  assistants.  In 
the  university,  including  all  the  departments,  there  are  thirty.     A  large 
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amoimt  of  labor  has  been  performed  ou  tlie  Ikriii,  which  is  principally 
practical,  being  desired  not  only  for  instruction  but  also  for  profit,  and 
to  afford  employment  for  students  who  desire  to  jKiy  a  part  of  their 
'  expenses  by  their  o^rn  industry.  Four  houi^s  are  devoted  to  lalwr  daily. 
No  important  experiments  have  been  conducted  on  the  farm  during  the 
present  year.  There  are  eighty-one  students  in  the  college  who  are 
being  educated  without  charge  for  tuition,  and  the  number  for  which 
provision  has  been  made  by  the  State  is  three  hundred.  The  entire 
proi)erty  of  the  college  is  valued  at  $311,000.  The  congressional  land- 
grant,  330,000  acres,  was  sold  at  50  cents  per  acre,  and  amounted  to 
il65,000;  the  domestic  animals,  100  in  number,  kept  on  the  farm,  are 
valued  at  $5,000;  the  farm  implements,  at  $1,500;  and  the  experimental 
farm,  work-shops,  machinery,  &c.,  make  up  the  remainder.  The  prop- 
erty of  the  university,  including  all  the  departments,  is  valued  at 
$802,254. 

The  numlx^r  of  students  attending  the  Agricultural  and  Mechanical 
College  during  the  present  collegiate  year  is  181,  all  of  whom  pursue 
agricultural  or  mechanical  studies.  The  number  in  the  university,  in- 
cluding all  departments,  is  558, 

LOUISOJ^A. 

Although  diligent  effort  has  been  made,  we  have  not  been  able  to  get 
any  report  from  this  State  in  regard  to  the  establishment  of  an  agri- 
cultural and  mechanical  college.  None  had  been  established  a  year 
ago,  and  probably  the  same  is  true  at  the  prQsent  time. 

MAHSE. 

Maine  State  College  of  Agrkulture  and  the  Mechanic  Arts^  at  Orono; 
Bev.  Charles  F.  Allen^  D,  />.,  preeident — ^This  college,  as  at  present  con- 
stituted, has  four  professors,  one  assistant  professor,  two  instructors, 
two  assistant  teachers,  and  two  lectferers,  X.  A,  Willard,  A.  M.,  lec- 
tures on  dairy  farming,  and  James  J.  H.  Gregory,  A.  M.,  on  market 
farming  and  gardening.  The  chair  of  chemistry  is  now  vacant,  but  will 
be  filled  at  the  earliest  opportunity.  The  usual  amount  of  farming  and 
farm  experimentation  has  been  carried  on  during  the  year.  The  stu- 
dents of  the  freshmen  class  labor  three  hours  daily  on  the  farm  dur- 
ing five  days  in  the  w^eek,  for  which  they  receive  pay.  The  maximum 
price  is  10  cents  per  hour.  The  other  classes  are  employed  the  same 
number  of  hours  in  educational  labor  in  the  laboratories,  cabinet,  field- 
surveying,  ajid  other  practice.  Experiments  have  been  made  in  testing 
the  merits  of  raw  and  cooked  Indian  corn-meal  for  feeding  swine;  the 
value  of  different  commercial  fertilizers  in  the  culture  of  sugar-beets  and 
the  Orono  variety  of  tlie  potato,  and  as  a  top-dressing  for  grass-land  j 
the  effect  of  different  methods  of  cutting  and  planting  potatoes;  and  the 
comparative  values  of  lirO  varieties  of  the  pottito  employed  in  cultiva- 
tion. In  the  exi)erimeut  with  Indian  corn-meal  it  is  found,  after  three 
successive  years  of  trial  with  the  same  result  each  year,  that  raw  meal 
is  preferable  to  cooked  as  food  for  swine;  and  in  the  experiment  with 
the  120  varieties  of  the  potato  the  Orono,  Early  Rose,  and  Excelsior 
pix)ve  to  be  the  best  for  Maine.  The  severe  drought  operated  to  prevent 
arriving  at  any  satisfactory  conclusions  in  rsepect  to  the  effects  of 
different  fertilizers,  and  moi^  time  is  required  to  test  the  influence  of 
different  modes  of  preparing  and  planting  pot^itoes.  There  are  kept  on 
the  farm  55  domestic  animals— 5  horses,  valued  at  $1,200;  27  Dniiiam^ 
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Jersey,  and  grade  cattle,  $985:  8  Chester  and  Essex  swine,  6145;  15 
Southdown  and  Cottswold  grade  sheep,  $90.  Total  value,  $2,4l!0.  The 
farm  implements  are  valued  at  $900. 

The  college  has  received,  exclusive  of  the  congressional  hiud-graut, 
$152,700,  VIZ :  From  the  city  of  Bangor,  $12.700 ;  from  Orouo  and  Old 
Town,  $11,000;  from  the  State,  $128,000;  from  Hon.  Abner  CobuTD, 
$1,000.  Tbe  entire  property  is  valued  at  $258,620,  as  follows :  Congres- 
sicmal  land-gi-ant,  210,000  acres,  at  56^  cents  per  acre,  $118,300 ;  interest 
♦  accrued,  $10,000 ;  farm  and  farm  buildings,  $11,000 ;  domestic  animals 
and  farming  implements,  $3,320;  college  building,  $100,000;  appanitus, 
library,  and  cabinets,  *$  10,000. 

The  number  of  students  in  attendance  for  the  collegiate  year  1873  is 
103,  all  of  whom  attend  to  agriciUtural  and  mechanical  studies.  There 
has  been  a  gain  of  32  students  over  last  year.  Tuition  is  free  to  all 
students  from  the  State. 

MARYLAND. 

Maryland  Agricultural  CollGge,  near  Sya/Usville;  General  SamuelJoneSj 
pre^ufcw^.— This  college  has  live  professors  and  one  adjunct  professor. 
During  the  present  year  General  Samuel  Jones  has  been  elected  presi- 
dent in  place  of  Eev.  Samuel  Eeglster,  D.  D.,  resigned.  A  barn,  work- 
shop, and  gymnasium  have  been  erected,  and  other  important  improve- 
ments made.  Tbe  manual-labor  system  has  not  been  fully  adopted, 
although  students  labor  occasionally  on  the  farm  for  illustration  of  tbe 
studies  pursued,  or  for  profit.  Sixty  students,  twelve  from  each  con- 
gressional district,  are  permitted  by  the  law  of  the  State  to  be  educated 
in  the  college  without  charge  for  tuition  or  the  use  of  books.  Provision 
has  also  been  made  by  the  trustees  by  which  a  number  of  students,  not 
exceeding  ten,  may  pay  a  part  of  their  board  by  their  labor,  and  all  are 
now  admitted  free  of  tuition.  Some  experiments  are  now  in  progress 
in  the  cultivation  of  difl'erent  crops,  but  they  have  not  been  carried  far 
enough  to  arrive  at  an^^  important  results. 

The  college  has  an  annual  appropriation  of  $6,000  from  the  State, 
which  is  devoted  to  the  payment  of  current  expenses.  It  has  also  re- 
ceived from  the  State  an  appropriation  of  $45,000,  which  has  gone  to 
tbe  permanent  fond  in  the  form  of  buildings  or  for  other  purposes.  The 
congressional  land-grant,  210,000  acres,  was  sold  for  about  53  cents  per 
acre,  amounting  to  $111/K)0.  GDhe  buildings  are  valued  at  $60,000 ;  the 
experimental  farm,  $13,500;  apparatus,  $1,200;  domestic  animals, 
$2,000 ;  farming  im^ements,  $1,000.  Including  other  items  not  hero 
enumerated,  the  entire  property  of  the  college  is  valued  at  $210,000. 

The  number  of  students  attending  the  college  during  the  present  col- 
legiate year  is  130,  aU  of  whom  are  pqrswing  agricultural  and  mechan- 
ical studies. 

KASSACnUSETTS. 

Massachusetts  Agricultural  College,  at  Amherst;  William  S.  Clarkj  Fh. 
D,^  president — ^This  cc^ege  has  eigat  professors,  one  assistant  profes- 
sor, and  two  lectnrers.  During  the  present  year  Noah  Ci^ssey,  M.  D., 
has  been  elected  professor  of  veterinary  science  in  place  of  Professor 
Henry  J.  Clark,  B.  S.,  deceased.  Hon.  William  Claflin  has  made  a  dona- 
tion of  $1,000  for  tbe  endowment  of  two  prizes  to  be  awarded  annually 
to  the  two  members  of  the  graduating  class  who  pass  the  best  oral  and 
written  examinations  in  the  theory  and  practice  of  agriculture.  They 
arc  to  be  called  the  '^  Grinnell  agricultural  prizes,"  in  honor  of  George 
B.  Grinnell,  esq.,  of  Kew  York.  Isaao  D.  Farnsworth,  esq.,  of  Boston, 
has  provided  a  fund  of  $1,600,  the  interest  of  which  is  to  be  used  for  the 
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purchase  of  gold  and  silver  medals  to  be  awarded  anniially  to  stadents 
who  excel  in  declamation.  The  Massachusetts  Society  for  Promoting 
Agriculture  has  established  four  free  scholarships  at  an  annual  expense 
of  $300.  All  other  students  pay  tuition,  which  is  $75  per  year.  Professor 
S.  H.  Peabody  offers  a  prize  of  $20  to  the  student  who  will  make  the  best 
collection  of  insects,  containing  not  less  than  250  species  found  on  the 
college  estate,  during  the  collegiate  year  1874.  A  prize  of  $15  will  be 
given  for  the  best  herbarium  collected  by  a  member  of  the  class  of  1875, 
and  $10  for  the  second  best;  also,  $5  for  the  best  collection  of  woods.  ^ 
Hon,  Marshall  P.  Wilder  has  presented  a  collection  of  plants  and  many 
specimens  of  fruits,  carefully  named,  which  hav^  been  modeled  for  tixe 
museimi. 

Students  labor  three  hours  a  day  for  two  days  in  a  week  in  cultivating 
crops,  taking  care  of  stock,  and  in  improving  the  farm.  Fifty-five  acres 
of  the  farm- have  been  cultivated  with  tilled  crops,  on  which  have  been 
raised  860  bushels  of  ears  of  corn,  552  bushels  of  potatoes,  96  bushels 
of  oats,  52  tons  of  turnips,  270  boxes  of  small  fruits,  and  a  large  variety 
of  other  crops.  One  hundred  and  twenty  acres  of  mowing-land  pro- 
duced 135  tons  of  ha}^  There  are  kept  on  the  farm  50  thoroughbred 
cattle  of  the  short-horn,  Ayrshire,  Holstein,  Jersey,  and  Brittany  breeds; 
9  horses,  30  Berkshire,  Essex,  and  Chester  White  swine,  and  5  Cotts- 
wold  sheep,  the  whole  valued  at  $10,650.  The  farming  implements  are 
worth  $2,634.  The  junior  class,  under  the  direction  of  Professor  May- 
nard,  have  prepared  a  large  tract  of  land,  called  the  Massachusetts 
garden,  which  is  designed  to  contain  all  the  indigenous  trees,  shrubs, 
and  herbaceous  plants  of  the  State.  A  plantation  of  several  hundred 
Norway  spruces,  Scotch  larches,  and  Scotch  and  Norway  pines  has  been 
made  for  shelter  belts  to  grape-vines,  and  also  for  testing  their  adapta- 
bility to  timber-planting  on  the  barren  hills  of  Massachusetts.  Several 
thousand  trees  and  shrubs  of  various  species  have  also  been  set  in  the 
nursery. 

An  extensive  series  of  investigations  has  been  conducted  by  the  pres- 
ident and  professors  of  the  college  upon  the  circulation  of  the  sap  in 
the  sugar-maple  and  other  trees  and  shrubs.  These  observations  are 
very  elaborate,  and  impart  much  new  information  on  this  interesting 
and  important  subject.  On  presenting  these  investigations  before  the 
board  of  agriculture  at  Fitchburg,  (in  December,  1873,)  Professor  Agassiz 
made  the  extraordinary  statement  that  the  production  of  this  one  paper 
was  an  ample  fetum  for  all  that  had  been  expended  on  the  college;  and 
Dr.  George  B.  Emerson,  the  author  of  the  Beport  on  the  Trees  and 
Shrubs  of  Massachusetts,  added  that,  '^  under  the  feeling  which  it  pro- 
duced in  him.  he  would,  if  he  had  a  hundred  thousand  dollars  to  give, 
send  it  all  to  tne  college  at  once."  Professor  Groessmann  has  made  numer- 
ous experiments  on  the  college  farm  in  the  cultivation  of  the  sugar-beet, 
and  the  effect  of  various  fertilizers  and  modes  of  culture  upon  its  size 
and  quality,  audit  is  believed  that  important  results  have  been  attained. 
A  detailed  account  of  all  these  investigations  may  be  found  in  the  annual 
report  of  the  Massachusetts  Board  of  Agriculture  for  1873-'74. 

The  college  has  received  in  donations  from  the  State  and  other  sources 
$400,000,  a  part  of  which  has  been  devoted  to  current  expenses;  andirom 
thecongressional  landgiTint  $167,464.  The  entire  property  of  tbe  college 
is  valu^  at  $491,784,  as  follows :  Endowment  fund,  $253,500 ;  buildings, 
$162,500 ;  college  farm  and  quarry,  $37,500 :  live-stock  on  farm,  $10,650; 
farm  implements,  $2,634 :  apparatus  and  cauinets,  $25,000.  A  catalogue 
has  been  prepared  of  all  the  students  who  have  attended  this  college, 
and  it  has  been  found  that  70  out  of  234  have  engaged  in  farming  or 
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kindred  business,  and  nearly  all  the  remainder  in  industrial  pursuits ; 
thus  showing  that  the  assertion  that  education  i>revent8  young  men 
from  engaging  in  agricultural  and  other  industrial  pursuits  is  not  well 
founded. 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  139. 

Massachusetts  Institute  of  Technology,  at  Boston;  R.  D.  Emikle,  Ph.  D., 
LL.  D.J  president — This  institute  has  23  professors  and  13  assistants. 
The  number  of  students  has  become  so  large  that  it  has  been  found 
necessary  to  iwtition  the  State  legislature  for  land  on  which  to  erect  a 
new  laboratory  building  for  their  accommodation  in  pursuing  their 
studies  in  the  different  departmentsof  chemistry,  mining,  and  metallurgy ; 
and  by  an  act  approved  April  8, 1873,  a  lot  was  granted  to  the  trustees 
in  the  part  of  Boston  called  the  feack  Bay.  It  is  located  at  the  intersec- 
tion of  Boylston  street  and  Huntington  avenue,  and  contains  13,194= 
square  feet.  An  effort  is  beingmade  to  erect  the  building  during  the  com- 
ing year,  1874.  The  course  of  study  in  chemistry  and  the  cognate  branches 
is  very  thorough,  and  the  exercises  have  been  conducted  during  the 
past  year  and  the  present  by  the  use  of  .German  text-books,  thus 
enabling  the  students  to  acquire  a  critical  knowledge  of  the  principles 
of  chemistry  and  a  good  acquaintance  with  the  German  language,  which 
is  the  key  to  an  immense  store-house  of  science  both  theoretical  and 
practical.  Although  the  time  devoted  to  original  investigations  in  this 
country  is  comparatively  short,  yet  four  very  creditable  papers  have 
been  prepared  by  students  in  the  two  higher  classes  during  the  present 
year,  and  have  been  published  in  a  scientific  journal.  Three  of  them 
are  devoted  to  the  investigation  of  analytical  methods,  and  announce 
the  discovery  of  new  facts.  The  mining  and  metallurgical  laboratories 
are  ample  and  select,  and  are  said  to  be  the  only  ones  of  the  kind,  either 
at  home  or  abroad,  connected  with  a  systematic  course  of  instruction, 
and  a  required  part  of  it.  Engravings  and  descriptions  of  the  mining 
and  metallurgical  laboratories,  and  also  detailed  accounts  of  work  per- 
formed and  experiments  conducted  in  them  during  the  year,  are  given 
in  the  president's  report  of  the  institute  for  the  year  ending  September 
30,1873. 

The  corporation  of  the  institute  has  established  a  loan-fund  which 
will  give  aid  to  20  students  each  year  to  the  extentof  their  tuition.  The 
student's  note  is  taken  without  collateral  security,  and  a  receipt  is  given 
him  for  the  amount.  The  note  is  to  be  paid  at  a  stipulated  time  when 
the  student  is  in  a  condition  to  cancel  it.  This  plan  is  found  to  work 
well,  and  is  preferred  to  scholarships  by  most  students,  as  it  relieves 
them  from  the  idea  of  depending  upon  charity  for  their  support. 

The  land  granted  by  Congress  to  Massachusetts  was  sold  at  an  aver- 
age price  of  Go^  cents  per  acre,  and  this  institute  received  one-tMrd 
of  the  proceeds  after  deducting  one-tenth  for  the  purchase  of  the  agri- 
cultural-college farm.  The  entire  property  of  the  institute  is  valued  at 
$968,843,  as  follows :  Congressional  land-grant,  $68,843 ;  land  granted 
by  the  State-,  located  in  the  city  of  Boston,  $300,000 ;  donations  from 
individuals,  $600,000. 

The  number  of  students  in  attendance  during  the  present  collegiate 
year  is  375,  an  increase  of  19  over  the  past  year. 

MICHIGAN. 

Michigan  State  Agricultural  College j  at  Lansing 'y  T.  C.  Abbot j  LL.D., 
president — This  college  has  six  professors  and  one  assistant  professor. 
There  has  been  considerable  increase  in  the  number  of  students  over 
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the  List  year.  Great  pains  are  taken  from  year  to  year  to  enlarge  the 
facilities  for  illustrating  the  branches  taught  in  the  recitation-room  and 
to  make  the  college  as  far  as  possible  strictly  an  agricultural  and  me- 
chanical institution.  For  this  purpose  a  farm  of  676  acres  has  been 
provided,  300  of  which  have  been  under  cultivation  during  the  present 
year.  There  is  a  large  herd  of  stock,  consisting  of  the  Galloway,  Ayr- 
shire, Durham,.  Jersey,  and  short-horn  breeds;  also  Essex,  Berkshire, 
and  Suffolk  swine ;  Southdown.  Cotswold,  Lincoln,  Spanish  merino,  and 
black -faced  Highland  sheep ;  ootanical  gardens  of  trees,  shrubs,  and 
herbaceous  plants,  and  a  green-house ;  vegetable  gardens,  small-fruit 
garden,  apple-orchard,  pear-orchard,  general  lawn,  and  grounds  j  a  very 
large  herbarium,  museum  of  vegetable  products,  chemical  laboratory 
and  apparatus,  [ihilosophical  and  mathematical  apparatus,  museum  of 
mechanical  inventions,  museum  of  animals  and  minerals,  and  a  reading- 
room  and  library  of  3,000  to  4,000  volumes.  Students  are  required  to 
labor  three  hours  daily  on  the  farm  five  days  in  each  week.  The  highest 
price  paid  for  labor  the  present  year  has  been  7J  cents  an  hour.  All 
students  from  the  State  are  educated  without  charge  for  tuition ;  others 
pay  $20  a  year.  Extensive  experiments  have  been  conducted  on  the 
farm,  a  full  account  of  which  will  be  given  in  the  report  of  the  college, 
which  is  not  yet  published. 

This  is  the  oldest  agricultural  college  in  the  United  States,  and  one  of 
the  wealthiest,  having  been  opened  May  13,1857.  It  was  founded  by  the 
State,  and  supported  by  it  entirely  until  the  transfer  of  the  national 
landscrip,  March  18, 1863.  Since  1863  it  has  received  from  the  State 
$175,500  for  current  expenses,  and  $80,000  for  building  purposes.  The 
land-scrip  granted  by  Congress  amounted  to  240,000  acres,  but  it  received 
only  235,673  acres,  some  of  the  selections  being  within  railroad  grants. 
Of  this  sum  64,599  acres  have  been  sold  at  an  average  price  of  about 
$3.21  per  acre,  amounting  to  $207,601.  The  entire  property  of  the  col- 
lege is  valued  at  $929,699,  as  follows:  Congressional  land-grant  sold, 
64,599  acres,  $207,601 ;  congressional  land-grant  unsold,  171,074,  acres 
valued  at  $3  at  least  per  acre,  $513,222;  buildings,  apparatus,  farm, 
&c.,  $195,631 5  domestic  animals,  $10,191 ;  farming  implements,  $3,254. 

The  number  of  students  attending  the  college  during  the  present 
collegiate  year  is  143,  nearly  all  of  whom  pursue  agricultural  and 
mechanical  studies. 

MINNESOTA. 

University  of  Minnesota — Colleges  of  Agrictdiure  and  the  Mechanic  ArtSj 
at  Minneapolis;  William  W.  FohcellyA,  IT.,  president, — The  present  year 
marks  an  era  in  this  university,  being  the  first  since  its  opening  in  1869 
in  which  a  class  of  students  has  completed  the  full  course  of  study  and 
graduated.  Great  activity  is  manifested  on  the  part  of  the  regents  and 
the  faculty  in  extending  its  operations  and  carrying  out  more  fully  the 
objects  for  which  it  was  established.  Fifty  thousand  dollars  were  ap- 
propriated by  the  legislature  of  the  State  at  its  last  session  for  building 
purposes,  and  the  board  of  regents  have  decided  to  erect  a  building  for 
the  college  of  agriculture,  and  also  to  add  to  the  present  university 
building  a  main  central  portion  as  originally  contemplated.  Plans  and 
specifications  of  both  these  buildings  have  been  prepared  and  adoptx?d 
by  the  board  of  regents,  and  the  erection  of  the  college  of  agriculture 
has  already  been  commenced.  The  plan  embraces  a  main  building,  of 
brick,  54  by  54  feet,  flanked  on  each  side  by  a  wing  25  by  46  feet.  The 
east  wing,  designed  for  a  plant-house,  is  to  be  built  of  wood  and  glass; 
and  the  west  wing,  designed  for  a  laboratory,  of  brick.  The  building 
will  be  of  sufficient  size  to  afford  ample  accommodations  for  all  the  pur- 
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poses  for  which  it  is  needed.  It  is  expected  that  the  legislature  at  its 
next  session  will  make  another  appropriation  sufficient  to  complete  both 
buildings  according  to  the  plans,  and  they  will  probably  be  ready  for 
occupation  at  some  time  during  the  year  1874. 

There  are  five  professors  and  five  instructors  connected  with  the  Col- 
leges of  Agriculture  and  the  Mechanic  Arts ;  and  in  the  university,  in- 
cluding these  colleges,  nine  professors,  one  assistant  professor  in  Latin, 
(Helen  Sutherland,  A.  M.,)  and  five  instructors.  A  course  of  lectures  was 
given  during  the  winter  term,  by  Dr.  Charles  N.  Hewitt,  non-resident 
professor  of  public  health,  on  the  following  subjects:  Public  health  as  a 
condition  of  national  education  and  culture,with  a  historical  review;  the 
atmosphere,  its  relations  to  man  5  water,  its  sources,  composition,  rela- 
tions to  man,  and  also  methods  of  storing,  purifying,  and  distributing 
the  same  5  the  soil,  its  relation  to  public  health,  with  the  uses  and 
methods  of  drainage ;  the  house  as  the  physical  center  of  the  home, 
and  the  relations  of  the  family  to  public  health;  light  in  the  house; 
heating  and  ventilation ;  the  use  and  abuse  of  food ;  brain- work ;  pre- 
vention of  disease ;  diseases  resulting  from  accidents  and  injurites.  The 
professor  of  geology  has  also  added  largely  to  the  collection  of  geological 
and  natural  history  specimens.  Considerable  additions  have  been  made 
to  the  chemical  and  philosophical  apparatus  and  to  the  library.  There 
is  a  standing  appropriation  of  $500  annually,  which  is  applied  for  the 
benefit  of  the  latter.  No  system  of  manual  labor  has  yet  been  adopted 
on  the  farm,  but  students  are  furnished  with  work,  and  are  paid  at  the 
same  rate  as  other  laborers  employed  on  the  farm.  One  hundred  and 
one  students  depend  wholly  or  in  part  on  their  labor  for  support,  and 
57  have  paid  their  entire  expenses  during  the  present  yejir. 

Of  the  98,119  acres  of  land  actually  received  by  the  State  from  the 
congressional  grant,  29,200  have  been  sold  at  an  average  price  of  about 
$5M  per  acre,  or  $159,140 ;  aud  the  remaining  64,919  acres  are  valued 
at  $198,000,  making  a  total  of  $357,140.  The  entire  property  of  the 
agricultural  and  mechanical  colleges  is  valued  at  $357,250,  as  follows : 
Endowment  fund,  $145,000 ;  64,919  acres  of  land  unsold,  valued  at 
$198,000;  college  farm,  with  improvements,  $12^0;  barn,  $1,200; 
domestic  animals,  $300 ;  farm  implements,  $750.  The  appropriation  of 
$50,000,  previoudy  mentioned,  was  given  in  common  for  the  university 
and  college  buildings,  and  is  not  included  in  this  statement. 

All  students  from  the  State  are  educated  in  the  agricultural  and  mc- 
chanicjil  colleges  without  charge  for  tuition.  The  number  in  attendance 
in  the  university,  including  the  agricultural  and  mechanical  colleges, 
during  the  present  collegiate  year  is  278—206  gentlemen  and  72 
ladies.  All  receive  instruction  in  literary  and  scientific  studies  aud  at- 
tend the  lectures.  There  are  three  students  pursuing  the  course  of 
study  in  the  college  of  the  mechanic  arts.  The  college  of  agriculture 
has  not  been  brought  into  full  operation  since  its  establishment  ts  a 
distinct  department  in  1872. 

MISSISSIPPI. 

University  of  Mississippi — College  of  Agriculture  and  the  Mechanic 
Arts^  at  Oxford;  Rev.  John  JT.  Wccddel^  D.  !>.,  LL.  D.y  chancellor. — ^This 
college  has  five  professors  and  seven  adjunct  professors,  and  the  uni- 
versity nine  professors  and  eight  adjunct  professors.  Eugene  W.  Hil- 
gard,  Ph.  D.,has  resigned  the  professorship  of  agricultural  and  economi- 
cal chemistry,  and  accepted  a  position  in  the  State  Agricultural  College 
of  Michigan.  The  chair  of  botany  and  zoology  is  also  vacant.  These 
chairs  will  be  filled  at  the  earliest  opportunity  ^vith  competent  profess- 
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ors.  All  students  belonging  to  the  State  are  educated  without  charge 
for  tuition.  Sixteen  acres  of  the  farm  are  cultivated  with  cotton,  com, 
Hiuigarian  grass,  lucerne,  and  sweet  and  Irish  potatoes.  A  large  num- 
ber of  fruit-trees,  adapted  to  the  southern  climate,  have  been  set  out, 
embracing  apples,  pears,  peaches,  plums,  apricots,  figs,  mulberries,  &c.; 
also  an  extensive  collection  of  the  choicest  varieties  of  the  rose,  designed 
for  ornament  and  to  cultivate  the  taste  of  students  in  rural  art.  An  ad- 
ditional number  of  improved  agricultural  implements  will  soon  be  pur- 
chased for  farm  use.  Several  experiments  have  been  commenced  on 
the  farm,  but  none  have  been  completed.  Sufficient  manual  labor  is  re- 
quired of  students  to  make  them  familiar  with  the  use  of  all  the  imple- 
ments employed  on  the  farm. 

The  entire  property  of  the  college  is  valued  at  893,460,  as  follows: 
Two-fifths  of  210,000  acres  of  land,  granted  by  Congress  and  sold  at  90 
cents  per  acre,  $75,600,  which  sum  was  invested  in  depreciated  Missis- 
sippi bonds  to  the  amount  of  $87,260,  on  the  full  face  of  which  interest 
is  paid  at  8  per  cent.;  donation  from  the  trustees  of  the  university, 
$5,000;  college  farm,  $1,100;  farm  implements,  $100. 

The  number  of  students  in  the  university  for  the  present  collegiate 
year  is  303 ;  in  the  college,  5. 

Alcorn  University — Agricultural  and  Mechanical  College^  at  Rodney^ 
Rev.  Hiram  B.  EevelSj  J).  B.^  president. — This  university  is  now  fully 
organized,  and  has  three  professors  and  two  instructors.  Courses  of 
study  have  been  prepared  in  agriculture  and  the  mechanic  arts,  and  in- 
struction is  given  in  practical  agriculture  to  forty  students ;  few,  how- 
ever, are  sufficiently  advanced  to  enter  upon  the  special  courses  of  study 
named.  This  class  labored  on  the  farm  about  four  hours  daily  during 
the  crop  season,  and  did  nearly  all  the  work  performed  on  it.  The  farm 
contains  250  acres,  56  of  which  have  been  cultivated  during  the  year 
with  plowed  crops.  Fifty  were  in  clover,  3  in  sweet  potatoes,  and  3  in 
garden.  There  were  raised  750  bushels  of  corn,  460  of  sweet  potatoes, 
some  of  which  were  of  large  size,  weighing  from  9  to  12^  pounds  each ; 
500  of  turnips,  several  thousand  cabbages,  and  large  quantities  of  toma- 
toes, melons,  and  other  crops ;  also  200  hogs,  25  lambs,  and  250  head  of 
poultry.  All  these  animals  were  slaughtered  at  the  close  of  the  year 
for  use  and  the  market.  The  orchard  cont«ains  50Q  peach,  100  apple, 
and  50  pear  trees,  all  of  which  are  represented  as  growing  finely,  but 
none  have  yet  commenced  bearing.  It  is  the  intention  of  the  superin- 
tendent of  the  farm  to  put  a  much  larger  portion  of  it  under  cultivation 
next  year.  There  are  kept  on  the  farm  at  the  present  time  6  mules,  val- 
ued at  $1,040;  60  6heep,  at  $240;  and  75  swine,  at  $375.  A  bam  50 
feet  square  has  been  erected,  and  15,000  linear  feet  of  plank  fence  built, 
8,500  of  which,  inclosing  the  campus,  cost  $2,500.  About  $6,000  have 
been  expended  in  painting  and  repairing  buildings.  Experiments  have 
been  made  on  the  farm  in  plowing  at  depths  of  4,  6,  8,  and  10  inches, 
and  in  all  cases  the  ground  which  was  i)lowed  deepest  was  productive 
of  the  best  results.  Tuition  is  free  to  all  students  belonging  to  the 
State,  and  in  addition  to  this  each  county  is  entitled  by  law  to  the  edu- 
cation of  as  many  students  as  it  has  representatives  in  the  State  legis- 
lature, on  payment  of  $100  annually  to  the  institution  for  each  student 
This  includes  tuition,  board,  room-rent,  washing,  fiiel,and  lights.  Sixty- 
five  students  are  being  educated  during  the  present  year  from  funds 
derived  from  this  source.  The  university  has  the  privilege  of  using, 
without^  charge,  the  library,  cabinets,  and  philosophical  apparatus  be- 
longing to  Oakland  College,  valued  respectively  at  $7,000,  $2,500,  and 
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Tho  land,  210,000  acres,  granted  by  Congress  to  Mississippi  was  sold 
for  90  cents  per  acre,  amoanting  to  $189,000.  Three-fifths  of  this  sum, 
$113,400,  were  given  by  the  State  legislature  to  this  university,  $10,500 
of  which  were  expended  in  the  purchase  of  land  for  a  farm,  &c.,  and  tho 
remainder,  $102,900,  was  invested  as  a  permanent  interest-bearing  fund 
in  Mississippi  State  bonds,  at  a  discount,  to  the  amount  of  $123,150,  on 
which  interest  at  8  per  cent,  is  paid  annually.  The  university  receives 
yearly  from  the  State  $50,000  in  State  warrants,  which  are  equivalent  to 
about  $35,000  in  United  States  cuiTency.  The  entire  property  of  the 
AgriciQtural  and  Mechanical  College  is  $136,055,  as  follows:  Congres- 
sional land-grant,  $102,900  invested  in  Mississippi  State  bonds,  $123,150; 
congressional  laud-grant  invested  in  farm,  &c.,  $10,500;  farm-stock, 
$1,655 ;  farm-implements,  $750.  Tho  property  of  the  university,  includ- 
ing all  the  departments,  is  $263,055,  viz:  Agricultural  and  Mechanical 
College  property,  $136,055;  college  grounds,  (50  acres,)  $1,500;  college 
edifice,  $60,000;  2  society  halls,  $16,000;  3  brick  dormitorjes,  $30,000 ; 
3  farm  dormitories,  $1,600;  president's  residence,  $6,000:  professor's 
residence,  $3,000;  5  cottages,  $3,000;  boarding-hall,  $6,000. 

The  number  of  students  in  the  Agricultural  and  Mechanical  College 
for  the  present  collegiate  year  is  40 ;  the  number  in  the  university  is  179. 

MISSOURI. 

University  of  the  State  of  Missouri — Agricultural  and  Meclianical  Col- 
lege^at  Columbia;  Daniel  Eeady  LL.  B.y  jpresident — Among  the  improve- 
ments made  by  this  college  during  the  present  year  is  the  completion  of 
the  "  Scientific  Building,"  w'hich  has  been  erected  by  the  trustees  at  an 
expense  of  $50,000.  It  is  said  to  be  one  of  the  most  complete  structures 
of  its  kind  to  be  found  in  the  country.  There  is  a  basement  for  furnaces 
and  other  laboratory  uses.  Tho  ground  floor  contains  the  general  and 
analytical  chemical  laboratory,  tho  lecture-room,  and  the  other  necessary 
appurtenances.  On  the  second  floor  is  the  lecture-room  of  the  professor 
of  agriculture,  with  space  for  botanical,  mineralogical,  and  geological 
collections.  In  the  third  story  of  the  main  building  are  the  rooms  of  the 
professor  of  natural  philosophy,  including  those  needed  for  various  kinds 
of  apparatus.  The  hall  projecting  from  the  main  building  in  the  third 
story  is  used  for  collections  in  natural  history.  The  apparatus  and 
means  of  illustration  in  chemistry  and  the  natural  sciences  have  also 
been  greatly  increased,  and  the  library  has  received  important  addi- 
tions of  standard  works  in  the  various  departments  of  science. 

The  admission  of  women  into  the  college  forms  an  interesting  and  im- 
portant feature.  A  class  of  nineteen  young  ladies,  for  tho  first  time,  has 
commenced  the  course  of  study  in  horticulture,  which  will  occupy  one 
year,  and  may  be  extended  if  desired.  There  are  thirteen  professors  and 
teachers  in  the  college,  and  thirty-ono  in  the  university,  which  includes 
the  college  and  all  the  other  departments.  A  manual-labor  system  has 
been  adopted,  and  students  are  required  to  work  one  hour  each  day  foi 
instruction,  but  other  labor  is  optional,  and  those  who  engage  in  it  are 
paid  at  fixed  rates. 

Ko  report  has  been  received  of  the  present  value  of  the  330,000  acres 
of  land-scrip  granted  by  Congress  to  the  State.  Tho  buildings  are  valued 
at  $75,000 ;  the  form  at  $60,000 ;  the  apparatus  at  $10,000  ;  the  farm- 
implements  at  81,000;  and  the  domestic  animals  at  $500,  making  a  total 
of  $146,500.  Two  hundred  and  fifty-seven  thousand  five  hundred  acres, 
or  three-fourths  of  the  land-scrip,  were  given  by  the  State  to  this  college, 
only  a  few  acres  of  which  have  been  sold.    If  this  scrip  should  be  esti- 
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mated  at  the  minimum  price  of  the  Government  lands,  $1.25  per  acre,  it 
would  amount  to  $309,375,  which  being  added  to  the  preceding  sum 
would  make  the  value  of  the  entire  property  $455,875.  The  land  is  now 
leased  for  a  term  of  years,  and  yields  to  tbe  college  an  annual  revenue 
of  $7,500. 

All  students  in  the  Agricultural  and  Mechanical  College  are  educated 
without  charge  for  tuition,  an  entrance-fee  of  only  $10  being  paid  at  the 
beginning  of  each  year,  and  $5  semi-annually  for  incidentals.  The  num- 
ber of  students  in  attendance  in  the  college  during  the  present  collegiate 
year  is  138,  all  of  whom  are  pursuing  agricultural  studies.  The  number 
in  the  university,  including  the  college,  School  of  Mines  and  Metallurgy 
at  Rolla,  and  all  the  other  departments,  is  484. 

.  School  of  Mines  and  Metallurgy ,  at  Rolla. — According  to  the  declaration 
of  the  trustees,  this  school  "is  designed,  in  connection  with  the  Agricultural 
College  of  the  university,  to  carry  out  to  its  amplest  extent  the  inten- 
tion of  the  act  of  Congress  providing  for  education  in  the  industrial 
arts.  Its  curriculum  has  therefore  been  arranged  with  that  object  in 
view,  and  an  effort  has  been  made  to  furnish  ample  facifcities  for  thorough 
instruction  in  the  sciences  and  in  their  industrial  application.  It  is  a 
school  of  technology  with  civil  and  mining  engineering  as  specialties." 
As  now  conslituted  it  has  five  professors  and  one  lecturer,  viz:  Charles 
P.  Williams,  Ph.  D.,  director  and  professor  of  analytical  chemistry  and 
metallurgy;  James  W.  Abort,  A.  M.,  professor  of  applied  mathematics 
and  drawing;  Felson  W.  Allen,  A.  B.,  professor  of  pure  mathematics; 
George  D.  Emerson,  M.  E.,  professor  of  civil  and  mining  engineering; 
E.  W.  Douthat,  A.  M.,  professor  of  English  branches  and  German; 
William  E.  Glenn,  M.  D.,  lecturer  on  anatomy,  physiology,  and  hygiene. 
Professors  Emerson  and  Douthat  have  been  added  to  the  facul^  dur- 
ing the  present  year.  The  chairs  of  geology  and  natural  history,  and  of 
military  tactics  remain  to  be  filled.  No  system  of  manual  labor  has  yet 
been  adopted,  but  will  be  as  soon  as  the  foundry  and  work-shop,  designed 
to  be  connected  with  the  school,  are  erected.  Analyses  of  Missouri  iron 
and  zinc  ores  and  fireclays  have  been  made,  and  also  investigations  into 
the  heating  powers  and  composition  of  Missouri  coals.  The  room  for 
drawing  has  been  enriched  by  the  purchase  of  a  large  number  of  models, 
and  the  facilities  for  laboratory  practice  have  been  increased ;  additional 
physical  and  surveying  apparatus  has  been  purchased ;  the  geological, 
mineralogical,  and  technical  collections  have  been  enlarged  by  purchase, 
donations,  and  field-work  consisting  of  plans  and  drawings,  made  and 
presented  by  the  advanced  students.  A  library  of  1,200  volumes,  com 
posed  principally  of  standard  reference  works  on  physical  sciences, 
mathematics,  and  technology,  has  also  been  purchased.  Excursions  for 
field-study  of  lead  and  zinc  deposits,  which  abound  in  the  district  in 
which  the  school  is  located,  will  constitute  a  prominent  feature  of  in- 
struction of  the  advanced  classes. 

The  Phelps  County  10  per  cent,  bonds  amount  to  $75,000 ;  Missouri  G 
per  cent.  State  bonds,  to  $25,000;  8,000  acres  of  land,  given  by  Phelps 
County,  are  valued  at  $55,545;  apparatus  and  cabinets,  $15,000,  making 
a  total  of  $170,545.  Eighty-two  thousand  five  hundred  acres,  or  one- 
fourth  of  the  land-scrip,  were  given  by  the  State  to  this  schooL  If  this 
scrip  is  estimated  at  the  minimum  price  of  the  Government  lands,  $1.25 
per  acre,  it  will  amount  to  $103,125,  which  being  added  to  the  preceding 
sum  will  make  the  entire  property  $273,670.  The  land  is  leased  for  a  term 
of  years,  and  yields  to  the  school  an  annual  income  of  $2,500.    The 
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school  has  no  buildings  of  its  own  at  present.  Students  are  educated  on 
the  same  terms  as  in  the  Agricultural  and  Mechanical  College.  The  num- 
ber of  students  in  attendance  during  the  present  scholastic  year  is  75,  more 
than  double  the  number  of  1872. 

NEBRASKA. 

University  of  yebraslca — College  of  Agriculttire,  at  Lincoln;  Allen  R. 
Benton  J  LL.B,^  chancellor. — This  university  has  seven  professors,  three 
of  whom  are  employed  a  part  of  their  time  in  giving  instruction  in  the 
College  of  Agriculture.  The  classification  of  the  students  in  the  courses 
of  study  in  tbe  different  departments  is  advancing  as  rapidly  as  circum- 
stances will  admit,  and  it  is  believed  that  at  thebeginningof  the  next  col- 
legiate year  a  perfect  classification  will  be  effected.  Professor  Samuel 
Aughey,  A.  M.,  gives  instruction  in  agricultural  chemistry  and  natural 
science,  and  Professor  S.  E.Thompson,  A  .M.,  in  theoretical  and  practical 
agriculture.  A  good  beginning  has  been  made  on  the  farm.  Sufficient 
progress  has  not  yet  been  made  in  the  college  and  on  the  farm  to  admit 
of  the  adoption  of  the  manual-labor  system,  but  educational  and  paid, 
labor  will  be  furnished  for  the  students  in  agriculture  at  the  earliest  oppor- 
tunity.   Tuition  is  free  to  all  students  from  the  State. 

Kone  of  the  90,000  acres  of  land  granted  by  Congress  for  the  benefit 
of  the  Agricultural  College  has  been  sold,  and  the  college  has  received  no 
donations  from  individuals  except  $100  for  the  purchase  of  agricultural 
implements.  The  entire  property  of  the  College  of  Agriculture  is  valued 
at  $468,000,  as  follows:  Congressional  land-grant  90,000  acres  unsold, 
valued  at  $5  per  acre,  $450,000;  farm,  $16,200;  farm-house,  $2,000;  farm- 
stock,  $425 ;  farm -implements,  $375.  The  property  of  the  university, 
including  all  the  departments,  amounts  to  $850,800,  viz :  Land,  44,800 
acres  unsold,  granted  by  Congress  April  19, 1804,  for  the  use  and  sup- 
port of  the  university,  and  valued  at  $5  per  acre,  $224,000 ;  college 
buildings,  $152,000;  chemical  and  philosophical  apparatus,  $4,000; 
library,  $2,500 ;  cabinet,  $300 ;  property  of  the  college  of  agriculture, 
$408,000.  The  chemical  and  philosophical  apparatus,  library,  and  cabi- 
net are  held  and  used  in  common  by  the  university  and  College  of  Agri- 
culture. 

The  number  of  students  attending  the  university  during  the  present 
collegiate  year  is  92.  All  are  pursuing  the  literary  studies  in  the 
university  classes,  and  some  at  the  same  time  receive  instruction  in 
agriculture,  but  the  number  is  not  reported. 

NEVADA. 

Ko  material  change  in  reference  to  the  establishment  of  an  agricultural 
and  mechanical  college  in  this  State  has  taken  place  since  the  last  year. 
None  of  the  land  granted  by  Congress  has  been  sold,  and  no  college  has 
been  incorporated.  The  pri6e  fixed  upon  per  acre  for  the  sale  of  the  land 
is  $1.25  in  Uuited  States  currency.  Applications  have  been  made  to 
purchase  the  entire  quantity,  90,000  acres,  at  this  price,  and  it  will  prob- 
ably be  sold  soon,  when  steps  will  be  taken  for  the  immediate  establish- 
ment of  the  college  contemplated. 

NEW  HAMPSHIRE. 

Dartmouth  College — Kew  Hampshire  College  of  Agriculture  and  the  Me- 
chanic ArtSj  at  Hanover;  Rev.  Asa  D.  Smithy  JD.  D.,  LL.  D.,  president — 
There  are  seven  professors  and  two  instructors  in  the  College  of  Agricul- 
ture and  the  Mechanic  Arts,  and  thirty-three  in  the  parent  college. 
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Important  improvemcuts  have  been  made  during  the  year.  Two  hun- 
dred acres  of  woodland  adjoining  the  farm  have  been  purchased,  making 
the  whole  number  of  acres  which  it  now  contains  365.  A  new  brick  dor- 
mitory-, to  be  called  Conant  Hall,  is  in  course  of  construction,  and  is  to  con- 
tain a  boarding  establishitfent  capable  of  accommodating  150  students. 
The  new  laboratory  contains  a  large  lecture-room,  four  working-rooms, 
furnace-room,  balance-room,  and  several  apparatus-rooms.  These  rooms 
are  furnished  with  every  appliance  for  instruction  in  general,  analytical, 
and  agricultural,  chemistry.  Forty  new  laboratory  tables  have  been 
built,  and  are  being  supplied  with  water,  gas,  apparatus,  chemicals,  and 
other  appliances  for  the  study  of  practical  chemistry.  A.  new  and  very 
perfect  telescope,  with  0.4  inch  aperture  and  12  leet  focal  length,  by 
Olark,  and  an  accompanying  spectroscope,  both  of  the  best  qnaUty, 
have  been  purchased  for  the  Shattnck  Observatory,  and  a  chronograph 
has  been  mounted.  The  museum  has  been  considerably  increased  by 
the  addition  of  Ward's  restorations  of  gigantic  jextinct  animals.  The 
class  of  birds  is  nearly  complete,  as  represented  by  the  Fairbanks  cabinet. 
The  cabinet  of  minerals  contains  the  State  collection  of  rocks,  minerals, 
and  fdssils  procured  by  the  geological  survey  of  New  Hampshire  now 
in  progress.  Considerable  purchases  have  been  made  for  the  astronomi- 
cal library.  The  library  belonging  to  the  agricultural  and  mechanical 
department  now  contains  1,3Q0  volumes  of  valuable  scientific  vrwks. 
Students  have  access  also  to  the  college  library.  Twelve  scholarships 
•have  been  established  by  the  State,  as  derived  from  the  income  of  the 
national  endowment-fund,  covering  the  tuition  of  the  student,  and 
thirty-eight  by  Hon.  John  Conant,  each  of  which  yields  about  $70  an- 
nually. The  voluntary-labor  system  has  been  adopted  with  the  most 
satisfactory  results.  More  students  apply  for  work  than  can  be  accom- 
modated. The  price  paid  per  hour  for  labor  is  16  cents.  Some  experi- 
ments have  been  made  to  test  the  value  of  several  commercial  fertilizers, 
the  results  of  which  -will  bo  given  in  the  annual  report  of  the  college, 
and  also  in  the  report  of  the  State  Board  of  Agriculture. 

The  College  of  Agriculture  and  the  Mechanic  Arts  has  received  in 
donations  from  various  sources,  most  of  which  have  been  mentioned  in 
our  previous  reports,  $112,000.  This  property  has  been  so  invested  by 
purchases  made  with  incomes  saved,  and  by  enhanced  value  of  tiie  real 
estate,  that  it  now  amounts  to  $100,009.  Ko  part  of  the  national  endow- 
ment-fund has  been  used  lor  any  purpose  whatever.  The  entire  prop- 
erty now  amounts  to  $240,000,  as  follows :  Congressional  land-grant, 
150,000  acres,  at  53^  cents  per  acre,  $80,000;  buildings,  $76,000^  experi 
mental  fann,  $30,000;  apparatus,  $3,000;  museum  specimens,  $6,000; 
librarv,  $3,000;  farm-stock,  20  in  number,  $2,000;  farm-implements, 
$2,000;  38  scholarships,  $38,000. 

The  number  of  studen  ts  i  n  the  College  of  Agriculture  and  the  Mechanic 
Arts  for  the  present  collegiate  year  is  22 ;  in  the  parent  college,  including 
all  the  departments,  420. 

NEW  JERSEY. 

Rutgers  College — Scientific  School,  at  New  Brunswich ;  Rev.  William  H. 
Oampbellj  D.D.,  LL,JDj  president. — Some  changes  have  taken  place  in  the 
faculty  of  this  school  durhig  the  present  year.  Professor  David  Mur- 
ray, Ph.  D.,  LL.D.,  has  been  appointed  by  the  Japanese  government  to 
the  position  of  commissioner  of  education  of  that  empire,  and  a  tempo- 
rary leave  of  absence  has  been  granted  him  by  the  trustees  of  the 
Scientific  School.  Professer  Charles  G.  Rockwell,  A.  M.,'Ph.  D.,  a  grad- 
uate of  Tale  College,  and  for  several  years  professor  in  Bowdoin  Cofiege, 
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Maine,  has  accepted  an  appointment  to  the  chair  of  natural  philosophy 
and  astronomy,  and  will  enter  upon  the  duties  of  his  office  in  January, 
1874.  The  school  now  has  eleven  professors  and  one  tutor;  the  college, 
including  all  the  departments,  has  thirteen  professors  and  one  tutor.  The 
new  Kirkpatrick  Memorial  Chapel,  the  gift  of  the  late  Mrs.  Sophia  Astley 
Kirkpatrick,  referred  to  in  the  report  for  last  year,  has  been  completed 
and  was  dedicated  December  3, 1873.  It  contains  a  chai>el  capable  of 
seating  about  500  persons,  a  library,  reading-room,  and  rooms  for  the 
president's  private  office  and  recitation-room.  Five  acres  of  land  which 
were  last  year  in  stumps  have  been  cleared,  i)lowed,  and  planted,  and 
the  whole  farm  is  now  without  waste  land,  and  ready  to  be  cultivated 
with  any  farm-crops.  A  large  number  of  fertilizers  have  been  analyzed, 
and  their  constituents  and  value  ascertained.  Dr.  George  H.  Cook,  the 
professor  .of  agriculture,  says  that  the  common  rotation  of  grass,  corn, 
oats,  wheat,  and  grass,  is  not  founded  on  correct  principles.  These  crops 
all  belong  to  the  same  natural  family  of  plants,  and  draw  upon  the  same 
constituents  of  the  soil,  so  that  it  has  no  rest  such  as  it  has  when  potatoes, 
beans  or  peas,  turnips  and  cabbages,  or  clover,  all  of  which  belong  to  other 
natural  families  of  plants,  are  made  a  part  of  the  rotation.  Nineteen  head 
of  cattle  worth  $1,500^  and  four  horses  and  mules  worth  $700,  are  kept  on 
the  farm.  Of  this  number  twelve  are  cows  of  the  Ayrshire  and  short- 
horn breeds.  The  milk  from  these  is  all  sold  in  town,  and  averages  for 
each  cow  during  the  year  2,699  quarts.  In  addition  to  the  labor  per- 
formed in  the  school  and  on  the  farm  the  professor  of  agriculture  delivers 
annually  at  least  one  lecture  in  each  of  the  eighteen  counties  of  the  State. 
The  object  of  these  lectures  is  to  impart  instruction  to  farmers.  They 
are  subsequently  published  and  distributed  among  the  agricuKurists  of 
the  different  counties,  with  a  View  to  further  promote  and  improve  the 
agriculture  of  the  State. 

The  entire  property  of  the  scientific  school  is  valued  at  $292,200, 
as  follows:  Congressional  land-grant,  210,000  acres^  at  about  65  cents 
per  acre,  $116,C^ ;  buildings,  including  the  astronomical  observ^atory, 
$108,000;  apparatus  and  library,  $25,000;  experimental  farm,  $40,000; 
domestic  animals,  $2,200;  farm -implements,  $1,000. 

No  manual-labor  system  has  been  adopted,  but  students  visit  the  farm 
and  receive  instruction  in  its  operations.  Forty  students  are  entitled  by 
the  laws  of  the  State  to  be  educated  from  the  income  of  the  congressional 
land-grant  without  charge  for  tuition,  and  38  of  this  number  are  now  in 
the  school.  The  number  of  students  attending  the  scientific  school  dur- 
ing the  present  collegiate  year  is  67,  all  of  whom  pursue  agricultural  or 
mechanical  studies.  The  number  in  the  college,  including  all  the  depart- 
ments, is  182. 

NEW  YORK. 

Cornell  University — Industrial  Colleges,  at  Ithaca;  Andrew  D.  White ^ 
LL,  D.,  ^president — During  the  present  year  Professor  I.  P.  Eoberts,  of 
Iowa  State  Agricultural  College,  has  been  called  to  the  professorship  of 
agriculture  in  this  institution  in  place  of  Professor  Henry  McCandless, 
resigned,  and  an  assistant  professor  in  free-hand  drawing  has  been  ap- 
pointed. An  agricultural  museum  has  also  been  fitted  up,  in  which 
have  been  deposited,  1.  The  collection  of  cereals  of  the  British  Empire; 
2.  The  collection  of  plow-models,  187  in  number,  made  at  the  Royal  Agri- 
cultural College  of  Hohenheim,  in  Germany ;  3.  The  collection  of  models 
of  various  implements  and  agricultural  machines  received  from  various 
sources;  4.  The  collection  of  vegetable  products  of  the  United  States; 
5.  The  collection  of  foreign  implements;  C.  The  collection  of  domestic 

Digitized  by  LjOOQ  IC 


346    REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

implements ;  7.  Tbe  collection  of  engravings  of  improved  stock  5  8.  The 
collection  of  large  drawings  to  illustrate  the  various  lectures  on  agricul- 
ture. The  rooms  of  the  veterinary  physician  have  been  improved,  and 
rendered  more  commodious  for  the  display  of  model  specimens  and  in- 
struments. A  model  barn  has  been  ei*ected  by  the  liberality  of  Mr. 
Cornell  for  the  "  special  and  experimental  farm.''  It  has  three  floors, 
each  accessible  to  teams  from  the  hill-side  on  which  it  is  erected.  In  the 
basement  are  the  manure-cellar,  engine-room,  and  pig-pens.  The  middle 
story,  10  feet  high  and  covering  nearly  5,000  square  feet,  is  divided  into 
box  feeding-stalls,  sheep-pen,  horse  and  cow  stalls,  calf-pens,  and  rooms 
for  horse  and  hand  implements,  feed-bins,  chaff-cutter;  and  in  the  hill- 
side a  capacious  root-cellar.  The  upper  story,  15  feet  high  and  covering 
the  same  area,  will  be  used  for  storing  hay  and  grain.  The  barn  will  be 
provided  with  an  ample  supply  of  cistern  and  spring  water,  with  wind- 
power,  and  every  facility  needed  for  carrying  out  the  experiment  of  high 
farming  as  well  as  any  series  of  experiments  which  it  may  be  deemed 
advisable  to  undertake.  Experiments  made  in  the  laboratory  are  repre- 
sented as  suggesting  very  important  and  remunerative  improvements  in 
the  dairy  operations  of  the  State.  Work  on  thefarm  is  provided  for  such 
students  as  desire  it,  who  labor  from  two  to  five  hours  daily.  There  are 
kept  on  the  farm  five  horses,  worth  $2,805;  two  oxen,  $170;  one  bull, 
$100,  and  ten  cows,  $400.    The  farm-implements  are  valued  at  $1,200. 

In  the  department  of  mechanic  arts  a  shop  for  wood-working  has 
been  built,  in  which  steam-power  is  employed,  and  carries  the  machinery 
of  one  iron-working  shop  and  a  printing-press,  all  of  which  is  the  gratuity 
of  Mr.  Cornell.  Additional  machinery  has  been  placed  in  the  machine- 
shop,  the  most  important  of  which  is  a  **  shaper,^  given  by  Hon.  Hiram 
Sibley,  at  a  cost  of  $800.  Mr.  Sibley  has  this  year  increased  his  previous 
gifts  to  the  College  of  the  Mechanic  Arts  by  the  sum  of  $50,000,  making 
the  entire  amount  of  his  donations  to  this  department  $90,000.  By  an 
act  of  the  trustees  passed  in  April,  1872,  women  are  admitted  to  the 
UDiversity  on  the  same  terms  as  men,  except  that  they  must  be  eighteen 
years  of  age.  A  separate  building,  called  the  "Sago  College  for 
Women,"  the  gift  of  Hon.  Henry  W.  Sago,  is  in  process  of  construction, 
and  will  be  completed  in  the  spring  of  1874.  It  is  168  feet  front,  41  feet 
wide,  and  four  stories  high.  Mr.  Sage  is  also  erecting  at  his  own  ex- 
pense another  building  called  the  "  University  Chapel,"  to  be  used  for 
the  usual  college  chapel-services.  It  is  to  be  built  of  brick,  will  seat  500 
persons,  and  will  be  completed  in  the  autumn  of  1874.  The  object 
in  view  in  erecting  the  Sage  College  is  to  give  young  women  an  oppor- 
tunity for  the  pursuit  of  the  higher  studies  of  the  university  course. 

Of  the  990,000  acres  of  land-scrip  granted  the  State  by  Congress  for 
the  support  of  an  agricultural  and  mechanical  college,  404,000  were  sold 
by  the  State  of  New  York  or  by  Ezra  Cornell,  without  entering  upon  the 
land,  for  $428,756.80,  at  an  average  price  of  about  92  cents  per  acre,  as 
follows:  Scrip,  7G.000  acres,  at  85  cents,  $64,000;  100,000  at  90  cents, 
$90,000;  180,000  at  $1,  $180,000;  101,920  at  86  cents,  $87,651.20;  6,080 
at  $1.07,  $6,505.60.  The  scrip  for  the  remaining  526,000  acres  has  been 
located  by  Ezra  Cornell  for  the  benefit  of  the  university,  and  a  contract 
has  been  made  for  the  sale  of  100,000  acres  at  $4  per  acre,  amounting  to 
$400,000 ;  and  of  12,000  acres  at  $5.70  per  acre,  amounting  to  $68,400. 
The  whole  number  of  acres  sold  and  contracted  to  be  sold  is  576,000  for 
$897,150.80,  and  the  average  price  of  the  whole  per  acre  is  about  $1.56. 
The  number  of  acres  remaining  unsold  is  414,000* 

The  entire  property  of  the  university,  including  all  the  departments  or 
colleges,  is  estimated  at  $3,627,200.48,  as  follows:  Land  unsold,  414,000 
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acres,  valued  at  about  S3.62i  per  acre,  $1,500,000 ;  college  land-scrip 
fund,  $473,402.87;  Cornell  endowment-fund,  $128,590.61;  Mr.  Cornellb' 
endowment-fund,  $500,000 :  private  donations  expended  for  buildings, 
$423,000 ;  buildings  erected  by  the  university,  but  not  from  the  income 
of  tbe  national  funds,  $175,000;  university  farm  and  grounds  donated, 
$96,701;  Henry  W.  Sage  endowment,  $100,000;  Dean  Sago  endow- 
ment, $30,000;  Hiram  Sibley  endowment,  $50,000;  library,  $60,000; 
scientific  collections,  $40,000;  Horace  K.  White,  veterinarv'-prize  fund, 
$500;  machinery,  apparatus,  furniture,  equipments,  &c.,  $60,000.  Of 
this  amount  the  proportion  peculiarly  applicable  to  the  agricultural 
and  mechanical  colleges,  derived  from  the  cgngressional  land-grant  and 
donations  made  with  special  reference  to  these  colleges,  is  $2,651,998. 
The  part  derived  from  the  congressional  land-grant  is  $1^973,403 ;  from 
individual  donations,  $678,595.  The  donations  from  individuals  to  the 
university,  including  all  the  departments  or  colleges,  exceed  $1,500,000. 

The  library  contains  37,000  volumes,  and  is  composed  of  the  following 
books  and  private  libraries,  which  have  been  purchased  by  the  univer- 
sity or  g^ven  to  it :  1.  A  selection  of  5,000  volumes  on  agriculture,  pur- 
chased in  Europe ;  2.  A  part  of  President  White's  library,  4,000  vol- 
umes on  history,  &c. ;  3.  The  Anthon  library,  7,000  volumes,  on  ancient 
languages,  collected  by  Professor  Charles  Anthon,  late  of  Columbia  Col- 
lege; 4.  The  Bopp  library,  2,500  volumes  on  the  oriental  languages,  col- 
lected by  Franz  Bopp,  of  Berlin :  5.  The  Goldwin  Smith  library,  3,500  vol- 
umes on  history,  presented  by  Professor  Goldwin  Smith ;  6.  The  publi- 
cations of  the  patent-office  of  Great  Britain,  2,500  volumes  relating  to 
technology,  &c.;  7.  The  White  architectural  library,  1,000  volumes  on 
architecture,  presented  by  President  White ;  8.  The  Kelly  mathematical 
library,  1,800  volumes  and  700  tracts,  presented  by  the  late  Hon.  William 
Kelly,  of  Ehinebeck ;  9.  The  Cornell  agricultural  library,  given  by  Hon. 
Ezra  Cornell ;  10.  The  Sparks  library,  5,000  volumes  and  4,000  pam- 
phlets on  American  history,  collected  by  Jared  Sparks,  the  historian  ; 
11.  The  May  collection  on  the  history  of  slavery  and  anti-slavery. 

By  law  tuition  is  free  to  512  students  in  the  State,  and  povison  has  been 
made  by  the  trustees  for  40  more  free  scholarships  to  be  given  to  stu- 
dents of  special  merit.  The  number  of  students  in  attendance  in  the 
university  for  the  collegiate  year  1873  is  461, 151  of  whom  attend  to  agri- 
cultural and  mechanical  studies.  All  students  before  they  graduate  in 
any  department  are  required  to  attend  the  courses  of  lectures  on  agricul- 
ture, usually  18  in  number. 

NORTH  CAROLINA. 

University  of  North  Carolina — College  of  Agriculture  and  the  Mechanic 
ArtSj  at  Chhpel  Hill;  Rev,  Solomon  FooljV.  J),, president. — In  the  cata- 
logue of  this  university  for  1869-^70  the  president,  in  his  remarks  on  the 
College  of  Agriculture  and  the  Mechanic  Arts,  says :  "  This  college  is  not 
yet  fully  organized.  The  professor  of  agriculture  will  give  instruction 
in  his  department,  and  also  in  chemistry  and  natural  history.''  The  uni- 
versity was  closed  the  next  year,  (1871,)  and,  in  consequence,  the  College 
of  Agriculture  and  the  Mechanic  Arts.  One  of  tbe  amendments  to  the 
State  constitution,  recently  adopted,  gives  the  general  assembly  authority 
to  provide  for  the  election  of  trustees,  and  makes  provision  for  re-opening 
the  university,  which  is  still  closed.  The  general  assembly  is  now  in 
session,  (December  12, 1873,)  but  no  action  has  yet  been  taken  in  refer- 
ence to  the  subject,  and  the  probability  is  that  nothing  will  be  accom- 
plished during  the  present  session.  lu  the  act  of  incorporation  of  the 
college  and  transfer  of  the  land-scrip  to  the  university,  provision 
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was  made  by  the  general  assembly  for  the  education  of  thirty  students, 
one  to  be  selected  from  each  county  annually,  without  charge  for  tuition 
or  room-rent.  The  congressional  land-grant  was  sold  at  50  cents  per  acre, 
and  amounted  to  $135,000.  The  Department  has  not  received  any  report 
of  the  value  of  the  property  of  the  college. 

OHIO. 

Ohio  Agricultural  and  Mechanical  College^  at  Columbus;  Edward  Ortouj 
A.  M., president — This  college  was  opened  for  the  reception  of  students 
September  17, 1873.  It  has  five  professors  besides  the  president,  who 
is  professor  of  geology,  and  one  assistant  professor,  as  follows:  T.  C. 
Mendenhall,  B.  S.,  professor  of  physics  and  mechanics;  Sidney  A.  Nor- 
ton, A.  M.,  M.  D.,  of  general  and  applied  chemistry ;  Kev.  Joseph  K. 
MiUikin,  A.  M.,  of  the  English  language  and  literature,  and  of  the  French 
and  German  languages;  Norton  S.  Townshend,  M.  D.,  of  agriculture; 
K  W.  McFarland,  A,  M.,  of  mathematics  and  civil  engineering,  and  in- 
structor in  military  tactics;  John  Henry  Wright,  A.  B.,  assistant  pro- 
fessor of  the  Latin  and  Greek  languages.  The  curriculum  of  study 
embraces:  1.  Geology  and  paleontology;  2.  Physics;  3.  General  and 
applied  chemistry;  4.  English  language  and  literature,  and  French  and 
German  languages;  5.  Agriculture;  6.  Mathematics  and  civil  engineer- 
ing; 7.  Latin  and  Greek  languages.  A  special  course  of  study  is  ar- 
ranged for  each  of  these  departments.  The  course  in  agriculture,  which 
occupies  three  years  embraces : 

Agriculture,  its  purpose,  scope,  and  history;  the  farm  and  its  arrange- 
ment; soils,  their  composition  and  adaptations ;  field-crops,  tillage,  ferti- 
lizers, pastures,  and  meadows;  draining,  irrigation,  roads,  buildings, 
fences,  hedges,  and  forests;  fruit-growing;  the  dairy  and  its  products^ 
wool  and  sheep  husbandry ;  domestic  animals,  their  anatomy,  physiology^ 
and  general  arrangement;  diseases  of  animals,  medical  and  surgical  treat 
ment;  pests  of  the  farm;  markets  and  transportation;  and  financial  re 
suits  of  agriculture. 

It  will  also  embrace  various  additional  branches  included  in  the  other 
departments.  Full  freedom  is  granted  to  the  student  to  select  the 
'  branches  which  he  desires  to  pursue.  On  completion  of  the  studiesof  any 
department  thestudentwiUreceivea  certificateof  the  fact,  and  thediploma 
of  the  college  on  the  completion  of  a  specified  number  of  these  courses. 
Sufficient  time,  since  the  opening  of  the  college,  has  not  elapsed  for  per- 
fecting a  definite  system  of  manual  labor.  Students  will,  however,  have 
an  opportunity  of  working  on  the  farm,  under  the  direction  of  the  pro- 
fessor of  agriculture,  on  such  terms  as  will  be  deemed  most  advisable. 
Some  now  attending  the  college  are  defraying  a  large  portion  of  their 
expenses  by  their  labor.  Provision  has  been  made  for  204  students,  or 
two  for  every  member  of  the  House  of  Representatives,  who  will  be  edu- 
cated without  charge  for  tuition.  Others  will  be  required  to  pay  $8  per 
term,  or  $24  per  year.  No  additional  charges  will  be  made  except  for 
chemicals  used  in  the  laboratory. 

An  engraving  of  the  college  building  was  given  in  the  report  of  theDe- 
partment  for  187J .  It  is  a  fine  brick  edifice,  three  stories  high,  not  includ- 
ing the  basement  and  attic,  and  finished  with  stone-dressings  above  the 
basement,  which  isen  tirely  of  stone.  Including  the  projections  of  the  but- 
tresses it  has  a  front  of  235  feet,  and  willaccommodate500to800  students. 
It  is  composed  of  a  central  building  having  two  connecting  and  two  termi- 
nal wiogs.  The  central  building  is  67  feet  front,  109  deep,  and  58  feet  3 
inches  in  height.    The  main  tower  has  a  base  21  feet  C  inches  square, 
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and  a  height  of  104  feet  to  the  top  of  the  crown.  The  central  building 
is  flanked  by  two  colnnecting  wings,  which  are  41  feet  front  by  58  deep, 
and  54  feet  9  inches  high.  On  the  main  floor  of  the  front  portion  of  the 
central  wing  are  the  office  and  reception  room,  the  college  library  room, 
and  the  complemental  apartments.  The  upper  stories  of  this  portion  ot 
the  central  building  ar6  to  be  occupied  by  recitation  and  professors' 
rooms.  The  rear  contains  two  large  amphitheaters,  51  by  67  feet,  occu- 
pying the  entire  height  of  the  principal  stories.  In  the  attic  portion  of 
the  building-  are  two  society  halls,  so  arranged  as  to  be  used  conjointly 
for  one  large  hall  when  desired.  The  connecting  wings,  besides  tbe 
complemental  apartments,  contain  professors'  rooms  in  all  their  princi- 
pal stories.  The  terminal  wings  have  no  divisions  above  the  basement, 
the  rooms  being  the  entire  size  of  the  wings.  They  are  to  be  used  for 
recitation  and  work  rooms.  The  apartments  of  the  basement  not  re- 
quired for  heating  are  designed  to  be  used  for  purposes  similar  to  those 
of  the  terminal  wings. 

The  college  has  received  in  donations,  exclusive  of  the  congressional 
landgrant,  $388,000,  namely, $300,000  from  Franklin  County,  $28,000 
from  private  contributions,  and,  from  the  State,  land  valued  at  $60,000. 
The  proceeds  ($342,451)  of  the  congressional  land-grant,  with  interest, 
amount  to  $504,000.  Add  to  this  the  value  of  apparatus,  cabinets,  and 
other  items  not  mentioned,  and  the  entire  property  of  the  college,  as  es- 
timated by  the  trustees,  amounts  to  $904,000. 

The  physical  and  chemical  laboratories  will  be  equipped  with  the 
most  approved  modern  apparatus,  and  oi)ened  to  students  for  daily 
laboratory  work  January  6, 1874.  The  other  departments  of  euffineer- 
ing,  zoology,  botany,  &c.,  will  be  furnished  with  the  necessary  illustra- 
tive apparatus  at  an  early  date.  The  geological  hall  now  contains  a 
very  extensive  collection  of  minerals  made  by  the  State  geological 
survey. 

The  number  of  students  in  attendance  during  the  year  1873  is  35,  18 
of  whom  are  attending  to  mechanical  studies. 

OREGON. 

Carvallis  College — State  Agricultural  College  of  Oregon^  at  Corvallis;  B. 
L.  Amoldj  A.  M,^  president. — During  the  present  year  the  course  of  study 
in  this  college''  has  been  enlarged,  and  the  faculty  increased  both  in 
number  and  efficiency.  There  are  now  three  professors,  one  instructor 
in  military  tactics,  and  two  teachers.  The  college  educates  44  stu- 
dents for  the  State,  without  charge  for  tuition,  instead  of  60,  the  num- 
ber for  the  previous  year.  A  manual-labor  system  has  been  adopted, 
and  students  are  now  required  to  work  one  hour  daily  on  the  farm. 

Kone  of  the  land  granted  by  Congress  has  been  sold.  It  is  valued  at 
$2.50  per  acre,  at  which  price  the  proceeds  would  amount  to  $225,000. 
It  has  received  from  the  citizens  of  Benton  County  a  farm  of  160  acres, 
worth  $5,000,  from  private  sources  $2,000,  and  from  the  State  an  an- 
nual appropriation  of  $5,000  since  1868,  which  has  been  expended  in  de- 
fraying the  salaries  of  teachers.  The  college  buildings  are  valued  at 
$6,000,  and  the  philosophical  and  chemical  apparatus  at  $1,000.  The 
entire  property  of  the  college  is  $239,000. 

The  number  of  students  in  attendance  during  the  collegiate  year  is 
125, 50  of  whom  are  attending  to  agricultural  and  mechanical  studies. 

PENNSYLVANIA. 

Agricultural  College  of  Pennsylvania^  Centre  County;  Rev.  James  Colder^ 
J).  Jb.y  president. — ^Tbe  college  year  now  begins  in  August,  instead  of 
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February,  as  formerly.  The  campus  in  front  of  the  main  college  building 
has  been  cleared  off  and  graded,  and  shade-trees  and  evergreens  set  oat. 
The  college  building  has  also  been  improved  both  in  respect  to  light  and 
heating.  The  farms  have  been  greatly  improved  by  removing  stones  and 
leveling  the  surfece.  A  large  number  of  strawberry-plants  and  fruit- 
trees  have  been  set  out,  and  arrangements  have 'been  made  for  establish- 
ing a  specimen  fruit-garden  of  about  four  acres,  with  the  double  object 
of  fruit  production  and  of  affording  pleasant  and  useful  employment  for 
students  of  both  sexes.  Important  changes  and  improvements  have 
been  made  in  the  roads  leading  from  the  turnpike  to  the  college  build- 
ings, and  the  township  road  has  been  so  located  as  to  pass  between  the 
central  experimental  and  the  college  farms,  by  which  several  important 
advantages  are  secured.  The  usual  number  of  elaborate  experiments 
have  been  conducted  on  the  experimental  farms,  but  the  i-esulta  have 
not  yet  been  reported.  The  manual-labor  system  of  ten  hours  a  week  is 
continued  as  in  former  years,  and  operates  well. 

Twenty-five  young  ladies  are  now  pursuing  the  studies  of  the  college 
with  satisfactory  results.  Tuition  is  free  to  all  students,  the  number  not 
being  limited.  The  annual  income  from  the  permanent  fund  isnow  about 
$30,000,  but  so  large  are  the  drafts  on  this  for  carrying  on  the  three  ex- 
perimental farms  that  the  faculty,  consisting  of  seven  professors^  includ- 
ing the  president,  and  three  assistants,  receive  only  $11,300  for  their 
ervices  during  the  year. 

The  land,  780,000  acres,  granted  to  this  cqllege  by  Congress,  was  sold 
for  about  56  cents  per  acre,  amounting  to  $439,186,80.  Of  this  sum 
$43,886.50  were  expended  for  the  purchase  of  model  and  experimental 
farms,  leaving  $395,300.30  as  a  permanent  productive  fund  for  the  sup- 
port of  the  college.  In  1872.the  State,  by  an  appropriation  of  $104,699.70, 
increased  this  fund  to  $500,000,  and  gave  a  new  bond  at  6  per  cent,  an- 
nually, covering  the  entire  amount  of  the  productive  fund  thus  in- 
creased. The  State  had  previously  made  appropriations  to  the  college 
to  the  amount  of  $99,900 ;  the  citizens  of  different  counties  of  the 
State  and  other  individuals  have  donated  $69,000 ;  the  stock  kept  on  the 
farms  is  valued  at  $8,487,  and  the  farm  implements  at  $6,810.  These 
contributions  have  been  so  judiciously  managed  and  increased  that  the 
entire  property  of  the  college  is  now  valued  at  $897,589,  as  follows : 
Productive-endowment  fund,  $500,000;  college  buildings,  $300,000; 
college  farm,  300  acres,  at  $90  per  acre,  $27,000 ;  central  experimental 
farm,  100  acres,  $9,000 ;  eastern  farm,  100  acres,  $20,000 ;  western  farm, 
121  acres,  $18,136;  stock  on  college  farm,  $3,787;  farm  implements, 
$1,977;  stock  on  central  farm,  $1,285;  implements,  $1,906 ;  stock  on 
western  farm,  $950 ;  implements,  $1,550 ;  stock  on  eastern  farm,  $2,465 ; 
implements,  $1,383;  college  library,  $3,500;  apparatus,  $4,000;  min- 
eralogical  cabinet,  $650. 

The  number  of  students  in  attendance  during  the  current  year  is  155, 
being  an  increase  of  5  over  the  last  year. 

RHODE  ISLAND. 

Brown  University — Agricultural  and  Scientific  Department^  at  Provi- 
dence; licv.  E.  O.  Eobinson,  D.  D.,  LL.D.^  iwewd^*.^mportant  improve- 
ments have  been  made  during  the  present  year  in  the  museum  of  natural 
history.  Ten  new  cases,  of  fine  model  and  finish,  have  been  constructed 
for  its  use  at  an  expense  of  $1,000;  and  during  the  last  two  years  25,000 
specimens  have  been  collected,  and  are  now  being  arranged  and  labeled. 
Fifteen  thousand  specimens,  many  of  them  rare,  have  been  secured  by 
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exchange  of  duplicates  in  ornithology  with  Professor  Agassiz,  and  will 
eoon  be  transferred  to  the  museum  5  also  a  very  valuable  donation  of 
almost  all  the  fresh-water  and  marine  shells  of  Ehodc  Island  has  been 
made  by  Mr.  Horace  Carpenter.  The  curator  of  the  museum,  Professor 
J.  W.  P.  Jenks,  A.  M.,  remarks  that  unsolicited  contributions  flow  in 
faster  than  they  can  be  arranged  and  labeled,  although  he  has  devoted 
a  largo  part  of  his  own  time  to  the  labor,  and  received  much  gratuitous 
assistance  from  the  students.  Itis  his  intention  to  make  the  museum 
so  extensive  that  it  shall  contain  specimens  to  illustrate  every  branch  ' 
taught  in  the  institution.  As  "  lecturer  on  special  branches  of  agricul- 
ture'' he  has  given  courses  of  lectures  on  agricultural  subjects  to  the 
senior  class  during  the  present  year,  in  which  he  has  made  free  use  of 
the  specimens  necessary  for  illustration,  and  found  them  indispensable 
to  thorough  teaching.  Two  hundred  and  forty  dollars  have  been  ex- 
pended for  new  and  improved  acoustic  apparatus,  purchased  of  the  cele- 
brated establishment  of  Koenig,  in  Paris,  and  $25  for  models,  micro- 
scropic  specimens,  and  diagrams  illustrative  of  the  eye,  ear,  articulations 
of  the  hands,  &c. 

Thirty-three  students  are  entitled  to  be  educated  by  the  university 
without  charge  for  tuition.  They  may  take  the  full  course  of  four 
years  pursued  in  the  university,  the  partial  scientific  course  of  three 
years,  or  the  partial  course,  as  they  choose.  In  the  practical  and 
scientific  course  and  in  the  partial  course  special  provision  is  made  for 
the  study  of  agriculture  and  the  mechanic  arts.  By  the  act  of  the  legis- 
lature transferring  the  proceeds  of  the  congressional  land-grant  to  the 
university  that  institution  is  required  "  to  provide  a  college  or  depart- 
ment in  said  university,  the  leading  object  whereof  shall  be,  without 
excluding  other  scientific  and  classic  studies,  and  including  military 
tactics,  to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts.''  In  order  to  carry  out  this  requirement  in  its 
spirit  and  to  .its  fullest  extent  the  president  suggests  that  certain 
changes  be  made  in  the  courses  of  study,  by  which  more  attention  may 
be  paid  to  the  branches  relating  to  agriculture,  as  geology,  physiology, 
zoology,  botany,  &c.}  and  also  that  the  mechanical  studies  be  so  ex- 
tended as  to  impart  full  and  thorough  instruction  in  design,  drawing, 
civil  engineering,  architecture,  and  the  fine  arts  generally.  He  is  of 
opinion  that  the  progress  of  science  and  invention,  and  also  the  agricul- 
tural and  manufacturing  interests  of  the  State,  demand  these  changes, 
and  it  is  inferred  that  luture  improvements  will  bo  made  with  special 
reference  to  these  objects. 

The  entire  property  of  the  Scientific  and  Agricultural  Department  is 
valued  at  $56,000,  as  follows:  Congressional  land-grant,  120,000  acres, 
at  41§  cents  per  acre,  $50,000 ;  interest  accrued,  $6,000.  No  donations 
from  the  State  or  individuals  have  been  made  especially  for  this  depart- 
ment. This  department  has  10  professors  and  3  instructors.  The  num- 
ber of  students  in  attendance  during  the  present  year  is  25;  in  the 
university,  including  all  the  departments,  218. 

SOUTH  CAROLINA. 

Clajlin  University — &>tith  Carolvut  Agricultural  College  and  Mechanics^ 
Tn8titut€jatOrang€burgh;JR€V,A.Weh8teryD,I>,j2^rc8ident. — This  university 
htis  four  professors  and  two  assistants.  Some  embarrassments  in  the  ope- 
rations of  the  agricultural  college  have  been  experienced  during  the  year. 
The  bonds  representing  the  proceeds  of  the  congressional  land-scrip  have 
not  yet  been  transferred  to  the  trustees.  The  legislature  of  the  State 
last  year  appropriated  $11,508  to  pay  the  interest  which  had  accrued  on 
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the  bonds,  but  only  one-third  ($3,836)  of  this  sum  has  been  paid,  $2,000 
of  which  the  trustees  used  in  part  payment  for  the  experimental  farm, 
which  they  had  previously  purchased  for  $9,000,  and  the  remainder  was 
devoted  to  current  expenses.  Some  improvements  have  been  made, 
under  the  direction  of  the  president  of  the  university,  on  the  experi- 
mental farm,  and  a  few  crops  have  been  cultivated.    Tuition  is  free  to  all. 

According  to  the  act  of  incorporation  of  the  Agricultural  College  and 
Mechanics'  Institute  "the  course  of  instruction  shall  include  the  English 
language  and  literature,  mathematics,  civil,  mechanical,  and  military 
engineering,  agiucultural  chemistry,  mineralogy,  animal  and  vegetable 
anatomy  and  physiology,  veterinary  art,  entomology,  geology,  political, 
rural,  and  household  economy,  horticulture,  moral  and  mental  philo- 
sophy, history,  book-keeping,  military  training  and  tactics,  and  espe- 
cially the  application  of  science  and  the  mechanic  arts  to  practical  agri- 
culture in  the  field.''  An  effort  will  be  made  during  the  present  session 
of  the  legislature,  which  commenced  in  November,  to  effect  a  transfer  of 
the  bonds,  and  to  provide  for  the  payment  of  the  interest  promptly  as  it 
becomes  due.  The  land,  180,000  acres,  granted  by  Congress  was  sold  for 
72J  cents  per  acre,  and  the  proceeds  invested  m  South  Carolina  State 
bonds  purchased  at  a  discount  and  amounting  to  $191,800.  The  college 
has  received  no  private  donations  and  has  no  buildings  of  its  own,  but 
the  students  will  occupy  those  of  the  university  in  common  with  the 
other  departments.  The  entire  property  of  the  college  is  valued  at 
$200,800,  as  follows:  Proceeds  of  congressional  land-grant  ($130,500) 
invested  in  State  bonds,  $191,800;  experimental  farm,  paid  for  in  part, 
$9,000. 

The  number  of  students  attending  the  university  during  the  present 
collegiate  year  is  97, 17  of  whom  are  in  the  classical  department,  34  in 
the  normal,  and  46  in  the  preparatory. 

TENNESSEE. 

East  Temiessee  University — Tennessee  Agricultural  College^  at  Knox- 
ville;  Bev.  Thomas  W.  Rumes,  8.  T.  D.,  president — Two  departments 
have  thus  far  been  organized  in  this  university :  1.  The  collegiate  de- 
partment or  agricultural  college,  which  comprises  three  courses  of  study — 
the  agricultural,  the  mechanical,  and  the  classical,  each  of  which  occu- 
pies four  years.  2.  The  preparatory  department,  which  has  two  courses 
of  study,  each  occupying  three  years — one  for  preparing  students  for 
the  agricultural  and  mechanical  courses,  and  the  other  for  the  classioal 
course.  The  collegiate  department  has  eight  professors  and  three  in- 
structors, and  the  preparatory  has  a  principal  and  four  assistants. 

During  the  present  year  a  brick  boarding-house,  of  large  dimensions, 
has  been  erected  on  the  college  grounds.  It  contains  a  spacious  dining- 
room  for  students  and  a  large  number  of  lodging-rooms,  besides  accom- 
modations for  the  steward  and  his  fixmily.  A  neat  cottage  for  the  farm 
superintendent  and  a  commodious  barn  adjacent  to  it  have  also  been 
built  on  the  farm.  The  usual  amount  of  farming  labor  has  been  per- 
formed. Although  no  compulsory  labor  is  required,  yet  a  manual-labor 
system  has  been  adopted,  and  such  students  as  desire  to  work  hav^ 
labor  assigned  them  on  the  farm,  and  are  remunerated  for  it.  Four 
mules,  valued  at  $G00,  and  one  Devon  bull,  at  $90,  are  kept  on  the 
farm.  The  farm-implements  are  valued  at  $500.  The  entire  property 
of  the  Agricultural  College  amounts  to  $397,190,  as  follows :  Tennessee 
bonds,  $396,000,  purchased  at  a  discount,  with  the  proceeds  of  the  con- 
gressional land-grant,  which  amounted  to  $271,875,  the  scrip  having 
been  sold  at  about  90  cents  per  acre  j  farm-stock  and  implements,  $1,190. 
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The  property  of  the  university,  including  that  of  the  Agricultural  Col- 
lege, is  valued  at  $527,190.  The  buildings  and  land,  worth  $130,000, 
belong  to  the  university. 

The  number  of  students  attending  the  university  during  the  collegiate 
year  is  271 ;  in  the  Agricultural  and  Mechanical  College  64,  37  of  whom 
pursue  agricultural  and  mechanical  studies;  and  in  the  preparatory 
department  207.  The  number  in  the  university  includes  the  students 
in  all  the  departments. 

TEXAS. 

Agricultural  and  Mechanical  College  of  Texas,  at  Bryan. — Little  progress 
has  been  made  by  this  college  since  the  last  year,  1872.  The  college 
building  is  only  partly  completed,  but  the  work  is  advancing  under  a 
competent  and  faithful  supervisor,  and  it  is  expected  that  it  will  be 
finished  soon.  The  cause  of  this  slow  progress  is  the  want  of  the  neces- 
sary appropriations  from  the  State.  The  entire  property  of  the  college 
is  valued  at  $291,240,  as  follows :  Congressional  land-grant,  180,000, 
acres  at  87  cents  per  acre,  $156,600,  which  sum  was  invested  in  Texas 
frontier-defense  bonds  to  the  amount  of  $174,000,  the  bonds  being  pur- 
chased at  90  cents  on  a  dollar ;  Interest  accrued  on  this  fund,  $30,240 ; 
donation  of  $12,000  in  bonds  from  Brazos  County,  in  which  the  college 
is  located ;  appropriation  of  $75,000  by  the  State  for  the  erection  of  the 
college  buildings  and  the  purchase  of  800  acres  of  land  for  the  site  of 
the  buildings  and  for  the  experimental  farm.  Of  this  sum  $12,000  have 
been  expended  for  the  purchase  of  the  land,  and  the  remainder  for  the 
erection  of  the  buildings. 

VERMONT. 

University  of  Vermont  and  State  Agricultural  College^  at  Burlington; 
Matthew  E.  BucJchanij  A.  M., president — ISo  important  changes  have  been 
made  in  this  institution  during  the  present  year.  There  are  six  pro- 
fessors engaged  in  giving  instruction  in  branches  relating  to  agriculture 
and  the  mechanic  arts,  and  in  all  the  departments  of  the  institution  fifteen 
professors  and  instructors  are  employed.  The  Agricultural  CoUege 
fund  is  devoted  to  the  maintenance  of  scientific  courses,  branching  after 
the  first  year  into  the  departments  of  civil  engineering,  mining  engi- 
neering, and  agricultural  and  general  chemistry.  The  labratory  has  been 
fitted  up  with  conveniences  for  manipulation  and  experiment,  and  offers 
great  advantages  to  those  who  desire  to  pursue  a  course  of  practical 
chemistry  under  the  supervision  of  the  professor  of  that  department. 
Special  attention  is  also  given  to  the  assaying  of  minerals  and  furnace- 
products,  and  to  the  investigation  of  their  character  and  value. 

Fifteen  scholarships,  canceling  tuition,  which  have  been  established 
in  the  institution  by  private  donations,  are  at  the  disposal  of  the  faculty, 
and  are  awarded  to  needy  and  deserving  young  men.  All  other  stu- 
dents pay  $45  each  for  tuition  for  the  collegiate  year.  A  prize  of  $30  is 
awarded  to  the  candidate  passing  the  best  examination  for  admission, 
and  one  of  $20  to  the  second  best  in  both  the  academic  and  the  scientific 
department. 

By  an  act  of  the  State  legislature  for  the  transfer  of  the  congressional 
land-scrip  to  the  University  of  Vermont  for  the  support  of  an  agiicul- 
tural  college,  the  university  and  college  were  incorporated  as  one  insti- 
tution, called  the  "  University  of  Vermont  and  State  Agricultural  Col- 
lege.'^ Since  the  transfer  of  the  scrip  the  institution  has  received  from 
the  alumni  of  the  university,  and  other  individuals,  donations  amount- 
ing to  $85,753  in  money,  besides  books  and  contributions  to  cabinets, 
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valued  at  $1,500.  Of  these  donations  $29,250  have  been  added  to 
the  permanent  productive  fund ;  $25,000  have  been  employed  for  tho 
endowment  of  a  professorship ;  $5,703  for  the  erection  of  an  art  gallery, 
and  the  remainder  for  other  purposes  connected  with  the  permanent 
property  of  the  institution.  The  entire  property  of  the  University  of 
Vermont  and  State  Agricultural  College  is  valued  at  $416,972,  as 
follows:  Lands,  $127,900;  buildings,  $64,000;  chemical  and  philosoph- 
ical apparatus,  $5,400 ;  library,  $35,000 ;  cabinets,  $10,000 ;  furniture, 
$2,000;  bonds,  $37,172;  congressional  land-scrip,  150,000  acres,  at  about 
82  cents  per  acre,  $122,626;  interest  accrued  on  proceeds  of  land-scrip, 
$12,874. 

The  numberof  students  attending  the  institution  during  this  collegiate 
jear  is  71 ;  in  the  agricultural  and  mechanical  department,  21. 

VIRGINIA. 

Virginia  AgricuUural  and  Mechanical  CoUcge,  at  Blacksburgh;  Charles 
L.  0.  Minor  J  M.  A.,  president — ^Improvements,  involving  considerable 
expense,  have  been  made  by  this  college,  during  the  present  year,  in 
remodeling  and  repairing  buildings  and  in  improving  the  farm.  One 
thousand  five  hundred  dollars  have  been  expended  for  apparatus  and 
books,  and  $1,148  for  stock  and  farm  equipments.  Two  donations 
have  also  been  received — $1,100  from  General  J.  R.  Anderson,  of  Rich- 
mond, and  $1,000  from  John  T.  Cowan,  esq.,  of  Montgomery.  Pro- 
vision has  been  made  for  three  departments  of  instruction:  1.  The 
literary  department,  embracing  the  English  language  and  literature, 
the  ancient  languages,  the  modern  languages,  and  moral  philosophy, 
2.  The  scientific  department,  embracing  mathematics,  natural  philos- 
ophy, chemistry,  mineralogy,  geology,  botany,  and  zoology.  3.  The 
technical  department,  embracing  agriculture  and  mechanics.  All  the 
students  during  the  present  collegiate  year,  which  is  the  first  of  the 
college,  have  pursued  the  same  course  of  study,  but  hereafter  they  will 
take  separate  courses  in  the  different  departments  to  which  they  maybe 
assigned.  Two  courses  of  lectures  will  be  delivered  on  agriculture  to 
the  senior  class.  The  first  course  will  embrace  three  lectures  a  week, 
and  tho  second  two.  The  lectures  Will  include  farm-animals,  soils, 
plants,  landscape  gardening,  floriculture,  arboriculture,  construction 
of  walks  and  roads,  rotation  of  crops,  management  of  labor,  methods 
of  experimenting,  general  farm  economics,  farm  records  and  accounts, 
building  materials,  masonry,  framing,  strength  of  materials,  rural 
architecture,  construction  of  farm  buildings,  bridges,  gates,  fences, 
farm-implements  and  machinery,  production  and  pi^paration  of  food, 
tanning,  and  soap-making. 

Manual  labor  on  the  farm  or  in  tho  workshops  is  made  compulsory 
only  so  far  as  is  necessary  for  thorough  instruction  of  tho  students  in 
their  studies,  and  will  not  exceed  two  hours  d^ily.  None  are  excused 
from  this  labor  except  such  a«  are  physically  disabled.  Regular  de- 
tails of  students  were  made  every  day  during  tho  crop  season,  with 
satisfactory  results.  A  large  majority  of  those  who  had  been  accus- 
tomed to  labor  did  excellent  work  on  tho  farm  and  in  the  garden,  and 
for  extra  labor  not  required  for  instruction  received  a  liberal  compensa- 
tion. Such  compensated  labor  was  eagerly  sought  by  many  of  the 
students.  A  few,  by  severe  economy  and  hard  work,  were  able  to  pay 
nearly  all  their  expenses  and  to  maintain  a  good  standing  in  their 
classes.  Students  to  the  number  of  132  arc  to  bo  educated  without 
charge  for  tuition  or  room-rent,  a  fee  of  only  $5  being  required  as  a 
deposit  to  defray  expenses  for  damages  which  may  be  done  to  college 
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property.  If  auy  balance  is  left  it  is  returned  to  the  student  at  the 
end  of  the  year.  The  expenses  of  one  of  these  students  for  a  year,  in- 
cluding a  uniform  worth  $17.25,  need  not  exceed  $150.  Other  students 
will  be  required  to  pay  $45  in  addition. 

The  entire  property  of  the  college  is  valued  at  $225,000.  One  hun- 
dred and  ninety  thousand  dollars  of  this  sum  were  derived  from  the 
sale  of  two-thirds  of  the  300,000  acres  of  land-scrip  granted  to  the 
State  by  Congress,  and  sold  at  95  cents  per  acre;  the  domestic  animals 
are  valued  at  $2^500:  the  farm-implements  at  $1,500  5  Montgomery 
County  and  individuals  gave  the  rema^inder. 

The  president  in  his  report  for  the  present  year,  speaking  of  the  ad- 
vantages and  future  prospects  of  the  college,  says:  *' If,  however,  its 
organization  and  management  be  so  ordered  as  to  make  it  an  efficient 
training-place  for  practical  farmers  and  mechanics,  from  which  they  shall 
go  forth  men  able  and  willing  and  proud  to  break  up  the  great  planta- 
tions into  small  farmsj  to  plant  orchards  and  tend  them ;  to  rebuild  the 
houses,  barns,  and  stables;  to  make  the  roads  and  bridges;  to  build 
and  work  furnaces  and  factories,  and  open  mines,  it  will  not  only 
supply  that  which  all  consider  to  be  our  greatest  want,  skilled  labor, 
but  will  soon  have  for  its  grateful  and  loving  alumni  the  thriftiest,  the 
richest,  the  most  honored  men  in  every  community  of  the  State." 

The  college  has  six  professors.  The  number  of  students  in  attendance 
during  the  present  collegiate  year  is  132. 

Hampton  Norwal  and  Agrictdtural  InstituiCj  at  Hasn^ton;  General 
SammetO.  Armstrong,  president — This  institution  is  the  result  of  the  pri- 
vate enterprise  and  liberality  of  benevolent  persons  in  different  sections  of 
the  United  States,  and  was  Established  with  special  "  regaxd  to  the 
wants  of  the  colored  race.'^  In  the  act  of  the  original  incorporation, 
September  21, 1868,  its  object  is  represented  to  be  "for  the  instruction 
of  youth  in  the  various  common-school,  academic,  and  collegiate  branches, 
the  best  method  of  teaching  the  same,  and  the  best  mode  of  practical 
industry  in  its  application  to  agriculture  and  the  mechanic  snts.''  Im- 
mediately after  the  passage  of  the  act  by  the  general  assembly  of  Vir- 
ginia, March  19,  1872,  and  appropriating  to  the  income  from  one-third 
($95,000)  of  the  proceeds  of  the  land-scrip  accruing  to  Virginia  under  the 
act  of  Congress  of  July  2,  1862,  making  this  institute  a  State  agri- 
cultural college,  the  trustees  of  the  institute  adopted,  among  others, 
the  following  resolution:  "That  in  view  of  this  appropriation  the 
trustees  hereby  stipulate  to  establish  at  once  a  department  in  which 
thorough  instruction  shall  be  given  by  carefully  selected  professors  in 
the  following  branches,  viz :  Practical  farming  and  principles  of  farm- 
ing ;  practical  mechanics  and  principles  of  mechanics ;  chemistry,  with 
special  reference  to  agriculture ;  mech^iical  drawing  and  book-keeping; 
military  tactics."  The  trustees  at  the  present  time  are  George  Whipple, 
New  York,  president ;  R.  W.  Hughes,  Virginia,  and  Alexander  Ilyde, 
Massachusetts,  vice-presidents;  S.  0.  Armstrong,  Virginia,  secretary ; 
J.  P.  B.  Marshall,  Boston,  treasurer ;  T.  K.  Fessenden,  Connecticut, 
financial  secretary ;  O.  O.  Howard,  United  States  Army,  Washington ; 
M.  E.  Striebyj  New  York ;  James  A.  Garfield,  M.  0.,  Ohio ;  E.  P.  Smith, 
Minnesota ;  John  ¥>.  Lewis,  United  States  Senator,  Virginia ;  B.  G.  Nor- 
throp, secretary  Connecticut  State  Board  of  Education,  New  Haven; 
Samuel  Holmes,  New  York ;  Anthony  M.  Kimber,  Philadelphia ;  Edgar 
Ketchum,  Now  York ;  E.  M.  Cravath,  Brooklyn,  New  York. 

Although  the  institute  is  designed  to  instruct  the  coloreil  people  in 
all  the  branches  of  a  general  education,  and  to  train  teachei*s  for  the 
colored  schools  in  different  parts  of  the  State,  yet  it  is  distinctly  agricul- 
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tnral,  and  is  claimed  to  be  in  advance  of  any  other  in  the  United  States 
which  is  devoted  to  the  improvement  of  the  colored  race.  The  course 
of  study  embraces  three  years.  All  the  male  students  (12G)  receive  in- 
struction in  agriculture.  They  are  divided  into  five  squads,  each  squad 
working  one  day  of  ten  hours  each  week ;  and  all  work  at  least  half  a 
day  on  Saturday.  Every  student,  therefore,  labors  one  day  and  a  half 
each  week  on  the  farm,  for  which  he  is  paid  7  to  10  cents  per  hour  ac- 
cording to  his  ability.  Employment  is  furnished  for  those  who  desire  to 
labor  during  the  long  vacation  of  three  and  a  half  months,  thus  enabling 
them  to  pay  for  their  board,  books,  and  $20  to  $25  worth  of  clothing, 
which  is  furnished  at  very  low  prices,  being  manufactured  by  the  indus- 
trial school  connected  with  the  institute,  A  ma^ke^wagon  is  run  daily, 
supplying  customers  at  Old  Point  Comfort  with  fresh  milk  and  vegeta- 
bles from  the  farm.  A  meat-cart  runs  three  times  a  week  to  Hampton 
and  Old  Point  Comfort.  Peaches,  potatoes,  and  cabbages  are  shipped 
to  Baltimore,  Philadelphia,  New  York,  and  Boston  with  unusually  sat- 
isfactory returns.  There  are  kept  on  the  farm  this  year  18  cows,  1  Ayr- 
shire bull,  0  calves,  5  horses,  5  colts,  and  4  mules.  The  peach-orchard 
contains  800  trees,  the  apple  500,, pear  500,  cherry  300,  quince  100,  and 
the  plum  50. 

A  job  printiug-oflice  is  connected  with  the  institute,  in  which  several 
students  are  taught,  by  a  competent  printer,  the  art  of  printing,  and  are 
enabled  in  this  way  to  pay  a  portion  of  their  expenses  in  the  school. 
Messrs.  E.  H.  Hoe  &  Co.,  of  New  York,'have  given  theoffice  a  hand  stop- 
cylinder  printing-press  of  the  most  approved  pattern,  valued  at  $2,250. 
During  the  first  eight  months  of  the  operations  of  the  oflBce  the  receipts 
for  job  printing  amounted  to  $1,784.45,  and  exceeded  the  expenses^  in- 
cluding the  wages  of  the  foreman  and  assistants,  by  $75.85,  besides 
affording  several  students  an  opi)ortunity  of  learning  a  useful  trade. 
The  female  students  arc  taught  in  the  industrial  school  in  sewing  and 
the  manufacture  of  articles  of  clothing,  which  are  sold  to  the  students 
and  in  the  market.  Thirty-one  young  women  have  been  employed  a 
part  of  the  time  on  this  work,  by  which  they  have  defrayed  a  portion  of 
the  expenses  of  their  education.  In  estimating  the  good  resnlts  of  the 
manual-labor  system  the  president  says :  "As  the  highest  possible  tribute 
to  the  value  of  the  manual-labor  system,  as  practiced  at  the  Hampton 
Institute,  the  heads  of  the  departments  bear  unanimous  witness  to  the 
marked  progress  from  month  to  month  of  the  students  employed  under 
their  direction," 

Among  the  improvements  of  the  present  year  is  a  large  brick  build- 
ing in  process  of  erection,  to  be  called  *^  Virginia  Hall,"  and  to  con- 
tain dormitories  for  120  girls,  a  dining-hall  for  250  students,  an  industrial 
room  for  girls,  a  chapel,  kitchen,  laundry,  printing-office,  and  workshop. 
It  is  estimated  to  cost  $75,000  to  $100,000.  The  walls  are  now  up, 
(December  6, 1873,)  and  the  roof  is  going  on.  Thirty-one  male  students 
arjB  camping  out  in  tents  for  the  winter,  in  consequence  of  a  want  of 
rooms  for  their  accommodation.  After  ^the  completion  of  this  hall  it  is 
contemplated  to  build  a  model  barn  for  the  accommodation  of  the  farm. 

The  original  property  of  the  institute,  consisting  of  100  acres  of  land, 
the  "Mansion  House,"  the  brick  walls  of  an  old  mill,  and  some  hospital 
barracks,  was  purchased  by  the  American  ]\Iissionary  Association  in 
June,  1867.  Nineteen  thousand  dollars  were  paid  for  the  land,  $10,000  of 
which  were  received  from  the  trustees  of  the  Avery  fund,  a  largo  bequest 
left  by  Mr.  Charles  Avery,  of  Pittsburgh,  Pa.,  for  the  education  of  f^eed- 
men  in  the  United  States  and  Canada.  A  donation  of  $G,000  from 
Mrs.  Griggs,  of  New  York,  (afterward  increased  to  $10,000,)  furnished 
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the  meaDs  for  fitting  up  the  old  mill  for  the  residence  of  the  matron  of 
the  institute  and  for  dormitories  for  girls.  This  building  is  now  called 
^'Griggs  Hall."  The  college  building,  called  "Academic  Hall,"  was  erected 
of  brick  in  1870,  at  an  expense  of  $48,500,  and  contains  the  class  rooms, 
ofl&ce,  library,  and  other  rooms  necessary  for  conducting  the  school. 

The  institute  has  received  since  its  organization,  in  private  donations, 
$206,169 ;  in  interest  on  the  agricultuml  college  fund,  (congressional 
land-grant,)  $7,480;  and  from  the  Bureau  of  Eefugees,  Freedmen,  and 
Abandoned  Lands,  $58,328,  making  a  total  of  $271,967.  A  part  of  this 
sum  has  been  devoted  to  the  payment  of  the  current  expenses  of  the 
institution,  and  the  remainder  to  the  purchase  of  the  property  named 
above.  Of  the  private  donations  previously  mentioned,  $55,978  have 
been  received  from  the  American  Missionary  Association  and  societies 
contributing  through  it ;  $34,000  from  the  trustees  of  the  Peabody 
fund 5  $10,971  from  "Hampton  Students'' (vocalists;)  $4,000  from  the 
trustees  of  the  Homer  Treat  fund ;  $5,000  from  the  executors  of  the 
estate  of  George  Laws ;  and  the  remainder  from  individuals  and  interest 
on  the  private  endowment-fund.  Very  liberal  donations  have  been 
made  by  a  large  number  of  gentlemen  and  ladies  in  the  difierent  States, 
among  whom  the  following  may  be  named:  In  Connecticut :  Mr.  Eoland 
Mather,  $1,500;  Mr.  Frederick  Marquand,  $1,041 ;  Mr.  Aaron  Benedict, 
Mr.  John  B.  Eldridge,  Mr.  E.  S.  Ely,  Mr.  Charles  Thompson,  Mrs.  B.  W. 
Carter,  and  Miss  Eliza  Butler,  $1,000  each.  In  Kew  York :  Mr.  J.  S. 
Schultz,  $1,537 ;  Mr.  E.  E.  Graves,  and  Mrs.  S.  P.  Maghee,  $1,000  each. 
In  Massachusetts :  Mrs.  Ichabod  Washburn,  $2,000;  Mrs.E.  W.  Fletcher, 
$1,000 ;  the  Messrs.  Whiten  Brothers,  of  Whitensville,  $1,000.  In  New 
Jersey :  Mr.  J.  B.  Beadle,  $1,200.  In  Ehode  Island :  Mr.  Henry  J. 
Steer  and  Mrs.  Ann  Eichmond,  $1,000  each. 

The  expenses  of  the  institute  for  the  present  year  are  about  $30,000, 
$2,000  of  which  have  been  derived  from  the  interest  on  the  private 
endowment-fund;  $8,000  from  the  congressional  land-grant  fund; 
$2,000  from  cash  payments  by  students ;  $10,000  from  donations  unre- 
stricted as  to  expenditure;  and  $8,000  from  scholarships  not  guar- 
anteed. The  last  two  sources  of  income  are  uncertain  and  dependent 
on  personal  solicitation  of  the  principal  and  other  friends  of  the  insti- 
tute. For  several  years,  therefore,  more  than  one-half  of  the  funds  nec- 
essary for  the  support  of  the  school  must  be  obtained  from  voluntary 
contribution. 

The  entire  property  of  the  institute  is  under  the  control  of  the  board 
of  trustees,  and  at  the  present  time  amounts  to  $266,448,  as  follows : 
One-third  of  the  land-scrip  granted  by  Congress  to  the  State,  100,000 
acres  at  1)5  cents  per  acre,  $95,000;  private  endowment-fund,  $38,830; 
experimental  farm,  $25,000;  institute  premises,  10  acres,  $5,000;  build- 
ings, $83,953 ;  farm-stock,  $3,466;  farm-implements,  $1,533;  apparatus, 
$1,040 ;  furniture,  $7,726 ;  printing-ofBice,  presses,  type,  &c.,  $4,900. 

The  number  of  State  students  entitled  by  law  to  be  educated  without 
charge  for  tuition  by  the  agricultural  department  of  the  institute  is  100, 
but  not  one-third  of  that  number  can  at  present  be  received.  All  stu- 
dents are  now  admitted  free  of  tuition  and  room-rent.  Expenses  for 
board,  washing,  and  lights  are  $10  per  month.  The  number  of  students 
in  attendance  during  the  present  collegiate  year  is  215, 126  males  and 
89  females. 

WEST  VIRGINIA. 

West  Virginia  Unicersity — Agricultural  Department^  at  Morgantovm / 
Eev.  Alexander  Martin^  D,  D,^  president — ^This  university,  by  the  act  of 
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incorporation  and  transfer  of  tho  congressional  land-grant,  February  7, 
1867,  was  called  simply  the  "Agricultural  College;''  but  by  an  act  of 
State  legislatui^e  the  naoje  was  subsequently  changed  to  the  "West 
Virginia  University,''  with  a  department  of  agriculture.  It  haseightpro- 
fessors,  six  assistants,  and  two  lecturers.  Five  of  these  professors  and 
three  assistants  give  instruction  in  the  agricultural  department.  The 
course  of  study  in  the  agricultural  department  occupies  two  years,  and  in 
the  literary,  scientific,  and  engineering  departments  four  years.  The 
students  in  the  university  are  distributed  in  the  different  courses  as  fol- 
lows :  Thirty-three  in  the  literary  course,  14  in  the  scientific,  15  in  the 
optional,  and  82  in  the  preparatory-.  The  optional  course  is  designed 
for  those  students  whose  special  tastes  or  necessities  prevent  them  from 
graduating  in  any  of  the  regular  departments.  They  receive  certificates 
of  their  attainments  on  leaving  the  university.  There  is  a  volunteer 
labor-corps  of  20  students  connected  with  the  agricultural  department, 
who  receive  instruction  in  agriculture.  Of  this  corps  the  president  says : 
"  Several  of  our  young  men  have  found  it  pleasant  and  healthful  to 
spend  an  hour  or  two  a  day,  at  a  remunerative  price,  in  improving  and 
ornamenting  the  grounds,  under  the  direction  of  the  superintendent. 
The  corps  also  forms  the  nucleus  of  a  class  in  practical  and  scientific 
farming  and  related  studies."  The  compensation  received  is  12  to  15 
cents  per  hour.  Courses  of  lectures  are  givenregularly  on  agricultural 
subjects  during  each  term  of  the  agricultural  course. 

The  principal  buildings  are  the  "  University  Hall,"  the  "Armory  Hall,^ 
and  the  "New  Hall."  The  university  hall  was  erected  at  a  cost  of 
$60,000,  and  is  used  for  general  purposes  of  instruction,  laboratory,  &c. 
The  Armory  Hall,  referred  to  in  the  report  of  the  Department  for  last 
year,  has  been  completed  at  a  cost  of  $3^500,  and  is  used  for  the  storing 
and  safe-keeping  of  the  United  States  and  State  arms,  and  as  the  head- 
quarters of  State  students  who  receive  their  education  without  charge  for 
tuition.  There  are  36  students  who  receive  instruction  in  military  tactics. 
The  central  portion  of  the  New  Hall,  for  which  an  appropriation  was 
made  by  the  legislature  at  its  last  session,  has  been  put  under  contract 
to  be  built  for  $^,000,  and  is  now  in  course  of  construction.  It  is  designed 
for  the  general  purposes  of  the  university.  During  the  present  year  fifty 
volumes  of  standard  works,  including  a  most  valuable  and  complete 
copy  of  the  Natural  History  of  New  York,  have  been  purchased  and 
added  to  the  library,  which  now  contains  about  4,000  carefully  selected 
volumes.  Among  the  important  apparatus  which  has  been  recently 
procured  may  be  mentioned  a  Smithsonian  barometer,  a  sextant  by 
Crichton,  of  London,  a  clock  with  zinc  compensation  by  E.  Howard  & 
Co.,  of  Boston,  and  a  seven-foot  telescope  by  John  Byrne^  of  New  York. 
The  museum  has  received  large  accessions,  and  contains  over  2,000 
specimens  of  minerals  and  fossils,  and  more  than  2,300  recent  shells. 

The  university  has  received  considerable  sums  at  different  times  in 
appropriations  and  donations,  in  which  the  agricultural  department 
has  shared  in  common.  The  citizens  of  Morgantown  donated  in  build- 
ings, grounds,  and  money  $50,380 :  the  StBte  legislature  appropriates 
a  sum  which,  on  an  average,  has  tnus  far  amounted  to  $17,380  yearly, 
a  part  of  whicli  has  gone  to  defray  current  expenses,  part  to  the  build- 
ing fund,  and  part  to  the  permanent  endowment.  The  Peabody  educa- 
tional fund  has  furnished  $500  a  year  to  aid  students  who  are  qualifying 
themselves  for  teachers  in  West  Virginia,  or  any  other  State  entitled  to 
the  advantages  of  this  fund.  The  enth*e  property  of  the  university, 
including  all  tho  departments,  is  valued  at  8200,000,  as  follows:  Con- 
gressional  land-grant,  150,000  acres,  at  GO  cents  per  acre,  890,000;  build- 
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iDgs  and  grounds,  $85,000 ;  apparatus  and  cabinets,  $5,000 ;  appropria 
tions  by  the  legislature  to  the  permanent  productive-fund,  $20,000. 
The  property  of  the  agricultural  department,  as  distinct  from  the  uni- 
versity, maybe  valued  at  $155,000,  $90,000  being  derived  from  the  con- 
gressional land-grant,  $20,000  from  State  appropriations,  and  $45,000 
from  one-half  of  an  undivided  interest  in  the  buildings,  apparatus,  and 
cabinets  of  the  uuiversitv,  which  are  used  in  common,  and  are  valued  at 
$90,000. 

Thirtj'-six  students  are  entitled  by  the  law  of  the  State  to  be  educated 
in  the  agricultural  department  without  charge  for  tuition.  The  number 
of  students  attending  the  university  during  the  present  collegiate  year 
is  144,  29  of  whom  receive  instruction  in  agriculture. 

WISCONSIN. 

Univa'siffj  of^Visconsin — College  of  Arts,  at  Madimn;  Eev,  J.  H.  Twom- 
hly^  D.  J>.,  president — ^This  university  has  seventeen  professors,  three 
instructors,  and  sLx  teachers.  The  College  of  Arts  includes  the  depart- 
ments of  agriculture,  engineering,  mining  and  metallurgy,  and  military 
science,  and  has  nine  professors. 

An  annual  appropriation  has  been  made  by  the  State  for  supplying 
apparatus  for  experiment  and  analysis  in  the  department  of  chemistry 
and  physics,  and  the  advantages  for  acquiring  a  knowledge  of  branches 
belonging  to  this  department  are  ample.  Important  improvements  have 
also  been  made  during  the  present  year  in  facilities  for  the  assaying  of 
metals  and  ores,  and  they  ai-e  believed  to  be  as  great  as  in  any  other 
institution  in  the  West.  "  The  geological  and  mineralogical  cabinet  has 
been  re-arranged  and  greatly  improved.  The  College  of  Arts  received  a 
donationof  $40,000 fr-om  Dane  County,  which  sum  was  expended  in  thepur- 
chase  of  an  exi)erimental  farm.  The  trustees  have  sold  183,076  acres  of 
the  congressional  land-grant  at  an  average  price  of  $1.25  per  acre, 
amounting  to  $229,595.  The  50,324  acres  remaining  unsold  are  valued 
at  $1.25  per  acre,  and  amount  to  $70,405,  making  a  total  received  from 
the  United  States  of  $300,000.  The  entire  property  of  the  college,  as 
computed  by  the  secretary,  is  valued  at  $359,204,  as  follows:  Product- 
ive fund,  (invested,)  $225,310;  experimental  farm,  $40,000;  land  unsold, 
$70,405;  chemical  and  philosophical  apparatus,  $12,189;  library, 
$8,750;  farm  property,  including  farm-stock,  ten  in  numl3er,  and  farm- 
implements,  $2,550.  This  college  uses  the  university  buildings  in  com- 
mon with  the  other  departments.  The  property  of  the  university,  includ- 
ing all  the  departments,  is  valued  at  $800,000. 

According  to  the  law  of  the  State  graduates  of  any  graded  school  in 
the  State  may  be  educated  in  the  university  free  of  tuition.  ]Niuety-eight 
students  have  availed  themselves  of  this  privilege,  40  of  whom  are  in 
the  College  of  Arts;  30  of  these  attend  lectures  on  agriculture,  and  10 
arc  pursuing  the  regular  course  of  study  in  engineering.  In  the  univer- 
sity, including  all  the  departments,  the  number  is  504. 


Digitized  by  VjOOQIC 


360  REPORT   OF   THE   COAIMISSIONER   OF   AGRICULTURE. 

Statiatics  for  1873  of  the  industrial  institutions  of  the  United  States  which  have 


I  , 

a 

h 

P 

•si 

1^ 


'A 


Location  of  the  liistitation. 


StAte. 


Town. 


Kamo  of  the  inBtitation. 


Alabama 

Arkansaa 

California... 
Connocticnt., 

Dolawarc 

]?lorida. 


Auburn  .... 
Faycttvlllo  . 

Berkeley 

New  Haven. 
Newark 


Georgia. 


Illinois 

Indiana. . . . 

Iowa 

Kansas 

Kentucky. 


Athens 
Dahlonega 

Urbana 
La  Fayette 

Ames 

Manhattan 
Lexington 


::::! 


Louisiana 

Maine 

Maryland 

Massachuset  ts  < 

>Qcliigan 

Minnesota 


....{ 


Mississippi 


Missouri i 

Nebraska 

Nevada 

New  Hampshire. 


Orono 

(n'r)Hyattsvllle. 

Boston 

Amherst 

Lansing 

Minneapolis  — 

Oxford 1 

Rodney ) 

Columbia ? 

Rolla i 

Lincoln 


New  Jersey 

New  York 

North  Carolina 


Hanover 

New  Brunswick 

Ithaca 

Chapel  Hill.. 


Ohio 

Oregon 

Pennsylvania . . . 
Khode  Island  . . 

South  Carolina. 

Tennessee 


Columbus 

Corvallis 

Centre  County . 
Providence 


Orangeburgb. 
Xnoxvillo 


Texas 

Vermont 

Virginia ^ 

West  Virginia.. 
Wisconsin 


Bryan 

Burlinjc^n 

Blacksbnrgh . . 

Hampton 

Morgautown .... 
Wisconsin ... 


Total. 


Agricultural  and  Mechanical  College  of  Alabama , 

Arkansas  Industrial  University  .^ 

University  of  Calif  omia--Collego  ot  Science  and  the  Arts , 

Yale  College— Sheffield  Scientific  School , 

Delaware  College 

Florida  State  Agricultural  College 


ueorgia.      ^  Xorth  Georgia  Agricultural  College.     J 

Illinois  Industrial  University 

Purdue  University — Lidiana  Agricultural  College 

Iowa  State  Agricultural  Colleeo 

Kansas  State  Agricultural  CoUego 

Kentucky   University — Agricultural  and  Mechanical 
College. 

(1.  No  industrial  institution  established  in  the  State.) 
Maine  State  College  of  Agriculture  and  the  Mechanic  Arts. 


Maryland  Aericmtural  College. 
Massachusetts  Institute  of  Technology 
Massachusetts  Agiicultural  College... 
Michigan  State  Agiicultural  College 


University  of  Mississippi — College  of  Agriculture  and 

the  Mechanic  Arts. 
Alcorn  University— A  gricultural  an  d  MechanicalColl^e. 
University  of  C  Agricultural  and  Mechanical  CoUega  ) 

Missonn.     }^ School  of  Mines  and  Metallurgy.  > 

University  of  Nebraska — College  of  Agriculture 

(2.  No  incfustrial  institiition  established  in  the  State.) 
Darmouth  Collee© — New  Hampshire  CoUege  of  Agncol- 

tureand  the  Mechanic  Arts. 

Rutgers  College— Scientific  School 

Cornell  Universitj'— Industrial  Colleges : 

University  of  North  Carolina— College  of  Agriculture 

tho  and  Mechanic  Arts. 

Ohio  Agricultural  and  Mechanical  College 

CorvaUw  College — State  Agricultural  College  of  Oregon. 

Agricultural  College  of  Pennsylvania 

Brown  University— Agriailtural  and  Scientific  Depart- 
ment. 
Claflin  University— South  Carolina  Agricultural  College 

and  Mechanics  Institute. 
East  Tennessee  University— Tennessee  Agricultural 

College. 

Agricultural  and  Mechanical  College  of  Texas 

University  of  Vermont  and  State  Agricultural  College.. 
Virginia  Agricultural  and  Mechanical  College 
Hampton  Normal  and  Agricultural  Institute 


West  Virginia  University— Agricultural  Department. .. 
University  of  Wisconsin— CoUoge  of  Arts 
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received  the  7iailonal  endotomcnt  of  Tand-scrip  under  the  act  of  July  2, 1862. 


Xame  of  tlie  preaident  of  the  ao^cnltural 
and  mechanical  college  and  of  tho  uni- 
versity. 


S2fc 


0  cS  u  c3 


II 


Hot.  I.  T.  Tichenor,  D.  D 

AlbortW.  Bishop,  A.  M 

Daniel  C.  Gilman,  A.  M 

Eev.  Noah  Porter,  D.  D.,  LL.  D ! 

William  H.  Pnrncll,  A.  M 

Hon.  Jonathan  C.  Gibba,  pre&ident  of  direct- 
ors. 

Eev.  A.  A.  Lipscomb,  D.  D.,  LL.  D.,  chan- 
cellor. 

John  M.  Gregory,  LL.  D.,  regent 

lUchardOwen.  LL.  D 

A.  S.  Welch,  L1.D 

John  A.  Anderson 

John  B.  Bowman,  A.  M.,  regent 


Kev.  Charlea  F.  Allen,  D.  D 

General  Somnel  Jones 

John  D.  Rankle,  Ph.  D.,  LL.  D  . 

William  S.Clark,  Ph.  D 

T.  C.  Abbot,  LL.  D. 


William  W.Folwell.  A.  M.: J 

Her.  John  N.  Waddell,  D.  D.  LL.  D.,  chan- 
cellor. 
Rev.  Hiram  R.  Revels,  D.  D 


Daniel  Read,LL.D 

Allen  R.  Benton,  LL.D.,  chancellor. 

Rev.  Asa  D.  Smith,  D.  D.,  LL.  D 


Rev.  WiDiam  H.  Camnbell,  D.  D.,  LL.  D. 

Andrew  D.  White.  LL.  D 

Rev.  Solomon  Pool,  D.  D 


Edward  Orton,  A.M 

B.  L.  Arnold,  A.  M 

Rev.  James  Calder,  D.  D 

Rev.  E.  G.  Robinson,  D.  D.,  LL.  D  . 


Rev.  A.  Webster,  D.  D 

Rev.  Thomas  W.  Homes,  S.  T.D. .. 


Matthew  H.  Buckham,  A.  M 

Charles  L.  C.  Minor,  A.  M 

General  Somnel  C.  Armstrong. . . 
Rev.  Alexander  Mnrtiu,  D.D... 
Rev.  J.  H.  Twombly,  D.  D 
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(a)  Tho  College  is  not  opened  to  Btndonts. 

(b)  Tuition.is  free  by  law  to  all  students  belongiug  to  tho  State. 
(e)  The  tmstees  have  increased  tho  number  to  thirty. 

(d)  Tnition  has  been  made  f  roe  to  all  by  tho  college  trustees. 
(ej  All  students  i>ay  tuition  by  tho  law  of  tho  State. 
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Siaiisiies  for  1873  of  the  indubir'tal  ituftUifiions  of  the  Vnited  States  ichiek  have 


Nnmo  of  lljo  iu.slitution. 


m 


State. 


Town. 


Alabama , 

xVrkaiiaaa ' 

California 

Connecticut 

Delaware 

Florida 


Georgia 

Illinois  ... 
Indiana.... 

Iowa 

Kannas 

Ken  tacky. 


Auburn 

Favettovillo  . 
IJi-rkrloy  .... 
^.t'wllavcn  . 
Newark 


Athojis V 

Duhluuega j  i 

Uibana , 

La  Fayotto I 

Amor) j 

\Ianliattau I 

Lexiu'^lou I 


Lonisiana 

Maine I  Orouo., 


Maryland 

Maasachnsetts 

Mlcbigan 

Minncaota 


(u'lOHyattsvillo. 

Boston 

Amberst 

Lansing 


Mississippi 


i 


^linneapolis 

Oxford 


Missoori J 

^J'obraska 

l^evada 

New  nampahiro 

Xow  Jersey 

New  York 

Kortli  Carolina  . 

Obio 

Oi-ejjon 

IVunsylvjiuia  . . . 
Ubodc  IfilanU  . . . 


Koilney 

('olum'bia ? 

Holla 3 

Lincoln 


I 


Hanover 

No  wBranswick . 

Itbaca 

Cbapel  Hill 


I 


rolumbns 

CorvalUs 

Centre  County.. 
Pruvidence  .  .*. .. 


Son  lb  Carolina..    Oran;;eburgh 
Tcunes.sct 


.[  ICuoxvlllc 


Te.\as lirvfin 

VeiTuout '  JJurliij;^ton.   

Virginia. ^  ,  ji,ij„p(yu 

West  Virginia. . .    Morjjantown 

Wisconsin ^tadison 


Total . 


'  Agiionltural  and  Mocbanical  College  of  Alabama. . ., . . . 

,  Arkansas  Industrial  Uuiverhity 

I  1  'ni  versity  of  California — College  of  Science  and  Uie  Arts 
I  Vale  Collej[C — SbcUield  Scientiiic  Sebool 

1  Delaware  College 

I  Florida  Statu  A;j:ricultnral  Colleire 

'  T^TiiT-prRitv  nf(  Georgia  State  College  of  Agriculture) 
,       rTnSa       S  and  tbe  Mechanic  Arta  J 

I       u  c  orgia.       ^  ^^>^j.^j  Q ^^^j^^^  Agricultural  CoUege. .  ) 

lUiBoia  Industrial  University 

Purdue  University — Indiana  Agricultural  College 

Iowa  State  Agrieiiltnral  College 

Kansas  State  A grieultural  CoUeg© 

Iventucky  University — Agricultural  and  Mecbonical 
College. 

(1.  Xo industrial  institution  eatablisbed  in  tbo  State.) ... 

Maine  State  College  of  Agricolturo  tmd  tbe  Meduutlc  1 
Arts.  I 

Maryland  Ap-icultural  College ; 

Mas.'^cbusetts  Institute  of  Tecbnology I 

3if afisacbusetts  Agricultural  College I 

Miebigan  State  Agricultural  College 

University  of  Mississippi — College  of  Agriculture  and 

tbo  Mecbanic  Arts. 
Alcorn  University-Agricultural  and  Mechanical  College. 
Univci-sityof  <  A'gricultural  and  Mechanical  CoU^e. . . 

Missouri.     ^School of  Mines  and  MctaUurgy 

■University  of  Nebraska — College  of  Agiicultnro 

(±  Xoimfustrial  Institution  e.stabli8hed  in  tbe  State.)  ... 
L>artniouth  College— New  Ilauipsbirc  College  of  Agri- 
culture and  tbo  Mechanic  Arte. 

I^utgcrs  College — Scientilic  School 

( 'oniell  University — Industrial  CoUegt  s 

University  of  North  CaivUna — College  of  Agriculture 

and  tbo  Meclianic  Arts. 

ObioAjrriculturalaTul  Mechanical  College 

Corvallis  College— Suite  Agricultural  College  olOregou. 

Agricultural  ('oJlege  of  Pennsylvania 

lirown University— AgrienUnral  and  SciuntiticDepart- 

ni«ut. 
Clallin  University — St^r.^h Carolina  Agricultural  College 

and  Mechanics'  Institute. 
East   Tenaessv'c  I'uivei-sity— Tennessee   Agricultural 

College. 

Agiicultural  and  Mecbanical  College  of  Texas 

Univer'iity  of  Vmuont  and  Slate  Agricultural  College. . 

Virginia  Agricultural  and  Meehanieal  College 

IJuTuptou  Normal  anil  A  urriciiltural  Institute 

West  Virginia  Umven«it.\— Agritultc-al  lX'i>artiiicnt... 
Uuivewi ty  of  Wisconsin—CulTegc  of  A rl .h 
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ircceivcd  the  national  cndou^icnt  of  laud-soup  under  the  act  of  July  2,  18'o2-- Continued. 
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99,000 
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324, 320 
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2,000 
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210.000 

968  843 
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2,c;w5 
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100^ 
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1.000 
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'       357,250 
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1, 655 
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(a) 

(a) 

468,000 
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18,000 
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90,000 
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240, 000 

80,000 

116,000 

1, 973,  403 
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50,000 
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156, 600 
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95,000 
90,000 
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2,000 

1,000 
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150, 000 

210,000 
576,000 
270, 000 

630.000 

292,200 

2, 051, 998 
(a) 

904,000 

414,000 

561,  549 

14,000 

458,403 

6,000 

70,300 

125, 315 

134,640 
294,346 
35,000 
171, 448 
65,000 
59,204 

839,000 

50 
6,816 

90,000 

897,589 

171 

8,487 

56 
4:2 
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90 

87 
82 
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60 
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7»^0, 000 
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180.000 
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300,000 
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56,000 
200,800 
397,190 
291  240 
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500 

416,972 
225,000 

25 
43 

2,500 
3,466 

1,500  jf 
1,333  5 

266.448 
155,000 

359,204 

10 

1,050 

1.500 

00,3*^1 

17, 535, 475 

10,500,264 

7, 292, 841 

1,618 

e-J.  140 

47,  047 

7, 808, 473 

1, 237, 844 

(a)    Xo  fall  report  of  tho  property  of  tliis  college  Iiaa  been  received. 

(6)    is'o  report  of  tho  iwosent  value  of  the  cou<;re88ioiial  graut  ha3  been  received  from  thla  State. 

(c)    Tweuty-oiie  colleges  keep  stock  ou  their  mrius. 
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AGRICULTURE  IN  JAPAN. 

BY  HON.  HORACE  CAPRON, 
Foi'nierly  17.  S.  Commissimter  qf  Agriculture, 

The  great  antiquity  of  agriculture  in  Japan,  the  rigid  adherence  to  the 
most  ancient  modes  of  cultvation,  the  incomparable  cheapness  of  labor, 
the  thorough  character  of  the  tillage,  the  economy  and  application  of 
fertilizers,  the  extent  and  completeness  of  the  system  of  irrigation, 
(which  utilizes  the  whole  water-system  of  the  empire,)  and  the  high  and 
continued  fertility  of  the  soil  after  thousands  of  years  of  successive 
croppings,  are  all  of  the  highest  interest  to  tlie  agriculturist  in  America. 
A  general  knowledge  of  the  character  of  the  soil  and  climate  of  any 
country  is  a  condition-precedent  to  an  intelligent  comprehension  of  its 
agriculture. 

Those  islands  of  the  Japanese  group  which  are  settled  are  situated 
between  the  parallels  of  32^  and  42P  north  latitude.  Agriculture  in 
Japan,  therefore,  occupies  the  same  parallels  of  latitude  that  it  does  in 
the  United  States,  that  is,  from  the  latitude  of  the  capes  of  Florida  on 
the  south  to  the  latitude  of  the  British  boundary  on  the  north.  The 
largest  and  most  central  island — ^Niphon — of  which  this  article  will  treat 
mostly,  has  a  latitude  which  would  give  it  a  mild,  temperate  climate^ 
but  there  are  other  influences  which  are  perhaps  even  more  powerful 
than  that  of  mere  latitude. 

The  modifying  effect  of  surrounding  bodies  of  water  upon  the  climate 
of  islands  and  narrow  peninsulas  is  well  understood.  It  renders  the 
winters  comparatively  warmer  and  the  summers  cooler,  as,  for  example, 
the  islands  of  Great  Britain,  and  the  State  of  Michigan  in  the  United 
States.  So,  here,  from  the  narrowness  of  these  islands,  the  surrounding 
bodies  of  water  equalize  the  temi)erature  of  every  part  of  them.  As  in 
the  case  of  Great  Britain,  there  is  the  additional  and  more  powerful 
influence  of  streams  of  thermal  waters,  like  the  Gulf  stream,  which 
wash  both  the  eastern  and  western  shores  of  the  Japanese  group.  This 
warm  "river  in  the  ocean''  takes  its  rise  under  the  tropical  sun,  far 
soutb,  and  runs  north  along  both  the  eastand  west  shores  to  their  north- 
ern junction.  From  whatever  direction  the  currents  of  air  come  inland 
they  bear  the  warm  breath  of  these  thousand  streams  fresh  from  the 
spice  islands  of  the  Indian  Ocean,  through  the  inland  valleys,  over  the 
lulls  and  high  up  the  mountain  sides,  moderating  the  heat  of  summer 
and  tempering  the  cold  of  winter,  till  all  the  seasons  become  almost 
one  perennial  spring. 

The  bluffs,  hills,  and  mountains  in  every  part  of  the  islands  are  covered 
with  forests  of  pine,  cedar,  fir,  cypress,  beech,  birch,  maple,  oak,  bamboo, 
palm,  and  in  fact  with  every  variety  of  tree  or  shrub  known  in  the  tem- 
perate and  tropical  climates,  which  meet  and  blend  so  perfectly  here 
that  their  influence  upon  the  climate  and  rain-fall  must  not  be  over- 
looked. In  this  connection  it  may  be  proper  to  say  that  these  uncivil- 
ized people,  as  they  are  called,  have  adopted  a  policy  the  very  converse 
of  that  tbllowed  in  America  and  Europe  in  relation  to  these  protecting 
coverings  of  nature.  The  Japanese  government  has  preserved  their 
forests,  and  in  fact  insured  their  increase.  No  license  to  cut  down  a 
tree  is  granted,  except  upon  the  condition  that  three  more  shall  bo 
planted  and  grown  in  its  stead. 
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The  utmost  range  of  the  mercury  during  the  year  1873  at  Yedo  (lati- 
tude of  Kaleigh,  N.  C.)  was  65^  F.  The  hottest  day  of  the  summer 
was  910,  and  the  coldest  night  in  winter  was  26^  above  zero.  Only  two 
or  three  times  did  the  mercury  touch  32^,  the  point  of  frost.  The  mean 
temperature  for  the  winter  months  is  45^,  of  the  spring  months  56^, 
of  the  summer  months  75o.50,  and  of  the  autumn  months  6iP.  The 
mean  annual  temperature,  therefore,  is  60^.  This  is  a  remarkable  mean, 
when  we  consider  that  in  the  heat  of  midsummer  the  mercury  only  rises 
to  90O,  and  iu  the  winter  seldom  goes  as  low  as  the  freezing  i)oint. 
December  shows  the  highest  temperature  of  the  winter  months,  having 
a  mean  of  480.75.  January  and  February  have  had  the  same  tempera- 
ture for  the  past  ten  years,  the  mean  of  both  having  been  42o.  The 
climate  for  these  three  months  has,  in  addition  to  its  mildness,  the  ad- 
vantage of  being  dry,  as  the  reader  will  see  when  I  come  to  speak  of  the 
rain-fall.  March  is  4^  warmer  than  February,  having  a  mean  tempera- 
ture of  46o.  April  is  the  first  real  spring  month,  being  12^  warmer  than 
March,  and  having  a  mean  of  58^.  June  has  a  mean  of  68o,  and  July  of 
78°.  August  maintains  her  universal  reputation  of  being  the  hottest 
month  by  having  a  temperature  of  81o.  The  extreme  mildness  of  the 
winter  months  is  best  iUustrated  by  the  fact  that  the  tillage  and  growth 
of  a  great  variety  of  vegetation  goes  on  the  same  as  in  summer,  and  the 
fields'are  as  green  as  during  spring.  Thus  comes  the  universal  practice, 
unknown  to  our  agriculture,  of  following  the  harvesting  of  one  kind  of 
crop  immediately  by  the  planting  of  another  kind  on  the  same  ground. 
Agriculture  has  no  winter  of  rest  and  inactivity  here.  The  husbandman 
sows,  and  tills,  and  reaps  through  all  the  seasons,  year  after  year,  of  his 
life.  Every  month  has  its  planting-time  for  some  kind  of  vegetation,  and 
its  harvest  for  others,  generally  of  the  simplest  kinds  of  food-products. 

It  is  these  climatic  influences,  together  with  a  perfect  system  of 
irrigation,  high  cultivation  of  the  soil,  augmented  by  the  application  of 
every  available  material  which  will  increase  its  fertility,  gathered  with 
scrupulous  care  and  applied  with  a  lavish  hand,  that  enable  the  farmers 
of  Japan,  without  foreign  aid,  and  with  half  its  agricultural  capabilities 
untouched,  to  supply  its  dense  population  of  over  33,000,000  of  people. 

Japan  has  a  rain-fall  as  great,  and  in  some  localities  greater^  than  in 
Oregon  and  Alabama,  (which  have  by  far  the  greatest  precipitation  of 
moisture  in  the  United  States.)  In  Japan  the  annual  rain-fall  along  the 
sea-shore  is  58  inches.  In  the  interior,  at  the  foot  of  the  mountain 
ranges,  the  fall  is  much  greater,  in  some  places  amounting  to  75  inches. 
The  warm  months  are  the  rainy  ones.  The  winter  has  little  rain,  less 
than  2  inches  per  month  j  the  spring  from  10  to  16  inches  of  rainj  the 
summer  months  from  20  to  25  inches;  and  the  autumn  months  from  18  to 
20  inches.  Such  a  mild  temperature  through  the  whole  year,  with  such  a 
great  amount  of  moisture,  gives  every  portion  of  the  empire  a  luxuriant 
growth  of  vegetation,  unknown  in  the  United  States,  except  perhaps  in 
the  cane-brakes  of  Louisiana  and  Florida.  All  the  valleys,  bluffs,  bills, 
and  mountain-sides  are  covered  with  a  dense  growth  of  tall  coarse  grass. 
There  are  no  barren  lands.  On  the  Hakoni  range  of  mountains — the 
highest  range  in  Japan — at  an  elevation  of  nearly  0,000  feet  above  the 
sea-level,  the  highest  peaks  grow  a  coarse  grass,  from  3  to  4  feet  high. 

Such  an  amount  of  vegetation,  growing  annually  and  going  to  decay, 
has  formed  a  black  vegetable  soil  from  4  to  8  feet  deep.  The  whole  sur- 
face of  the  country  is  uneven ;  there  are  high  hills  and  bluffs  everywhere; 
and  lying  between  them  there  are  deep  and  often  narrow  valleys.  The 
whole  country  is  of  volcanic  origin ;  and,  underlying  this  black  vegetable 
mold,  and  more  or  less  mixed  with  it,  the  whole  geological  formation 
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i8  rich  in  all  those  saline  and  alkaline  materials  with  which  volcanic 
formations  abound.  The  hills  and  bluffs  are  volcanic  upheavals,  and  the 
deep,  narrow  valleys  were  once  merely  arms  of  the  sea ;  but  in  time  the 
debris  from  the  outpourings  of  the  volcanoes,  and  the  weathering  of  the 
formation  of  the  upheav^  bluffs  and  hills,  gradually  filled  up  tbese  in- 
tervening spaces,  and  the  waters  retiring,  these  valleys  were  formed. 
Since  that  unknown  time,  through  silent  centuries,  the  disintegrating 
of  tl^e  rocks  and  the  luxuriant  vegetation  on  the  hills  and  bluffs  have 
been  carried  into  these  valleys,  till  now  the  soil  is  in  many  if  not  most 
of  them  20  to  30,  and  in  some  even  40  feet  deep. 

From  tlie  main  mountain  ranges,  some  of  which  have  an  average 
elevation  of  8,000  feet,  large  rivers  take  their  rise,  often  so  wide  and 
deep  as  to  be  navigable  for  miles  from  their  mouths.  The  lower  hills 
and  bluffs  give  rise  to  smaller  streams,  which  thoroughly  water  the 
whole  countr5\  Springs  abound  everywhere,  and  wells  with  pure  cool 
water  can  be  had  by  digging  from  C  to  18  feet  from  the  surface.  With 
their  great  rain-fall,  three  times  as  great  as  the  average  of  the  United 
States,  ajid  with  their  abundance  of  living  streams  and  springs,  tbese 
agricultural  i>eople  have  found  irrigation  so  useful  and  beneficial  that 
they  have  constructed  a  vast  and  universal  system  of  irrigation  by 
immense  labor.  Reservoirs  have  been  built  everywhere  on  the  higher 
grounds,  from  which  a  perfect  net- work  of  great  and  small  canals  radi- 
ates to  all  the  tilled  land.  The  system  of  irrigation  known  to  us  as 
practiced  by  the  Moors  in  Spain,  by  the  Aztecs  in  Mexico  and  Peru,  and 
by  the  ancients  in  Egypt  and  India,  was  confined  to  limited  districts ; 
here  it  is  in  every  valley  and  on  every  hillside,  and  is  as  old  as  their 
occupation  of  the  islands. 

What  a  lesson  is  there  here  for  us  in  America !  With  only  one-third 
of  their  rain,  with  a  country  comparatively  easy  to  irrigate,  and  with 
such  an  inland  water  system  as  is  unknown  elsewh^e,  we  allow  im- 
measurable volumes  of  water  to  be  carried  to  the  ocean  unused  year 
after  year,  while  our  crops  fall  each  season  far  short  of  the  possibilities 
of  the  soil,  and  fail  almost  entirely  often  as  every  seventh  year. 

As  faulty  as  the  Japanese  land  system  is,  in  many  respects  it  insures 
thorough  tillage.  The  title  to  the  soil  is  retained  by  the  government, 
and  the  land  is  leased  for  a  term  of  ten  years,  with  a  privilege  of  renew- 
ing i>erpetually,  on  the  condition  of  thorough  cultivation ;  failing  in  these 
conditions,  the  lease  is  canceled  and  a  good  farmer  sought  for. 

FARMERS, 

as  a  class,  in  feudal  Japan  were  next  in  rank  to  the  *'men  at  aims.'' 
They  wei-ethe  second  class  in  the  empire,  the  manufacturers,  artisans, 
and  merchants  being  socially  far  below  them.  Although  this  high  rank 
imi)osed  many  onerous  duties,  it  was  of  the  greatest  benefit  to  them.  As 
landed  gentry  they  had  important  privileges,  and  they  were  universally 
educated.  They  were  able  to  employ  the  best  talent  to  teach  theii*  chil- 
dren. Promotion  from  their  class  to  that  of  the  men  of  arms  was  not 
frequent  but  it  was  possible.  The  high  rank  of  the  farmers  under  this 
system  had  much  to  do  with  the  high  character  of  agriculture,  which 
grew  up  under  the  feudal  rule. 

Labor  is  cheap  and  abundant  in  all  parts  of  the  empu'e.  Since  the 
opening  of  the  ports  to  foreign  trade,  and  the  commencement  of  exporta- 
tion, prices  of  agricultural  products  have  been  enhanced  and  labor  has 
risen  in  proportion ;  especially  is  this  true  around  the  open  ports,  where 
the  native  labor  has  come  into  competition  with  foreign.  Notwithstand- 
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iug  this,  a  first-class  farm-hand  i-ecoivcs  only  from  $40  to  $45  per  year, 
and  ho  boards  and  clothes  himself.  All  other  labor  brings  proportionate 
prices.  Women  who  work  in  the  home,  either  as  house-servants,  spin- 
ners, or  weavers,  or  at  other  manufactures,  or  in  field-service,  receive 
much  less.  The  average  price  of  .women's  wages  in  Japan  is  less  than 
§30  per  year,  and  they  fiu:nish  their  own  board  and  lodging. 

The  farm  laborer's  food  is  of  the  simplest  kind,  and  is  proportionately 
cheap.  They  eat  boiled  rice,  boiled  wheat,  boiled  barley,  and  a  variety 
of  vegetables,  generally  turni])s,  boiled  and  mixed  with  thence,  barley, 
or  wheat. 

They  may  be  able  to  afford  fish  once  or  twice  a  month  for  a  holiday- 
feast,  but  if  60,  it  is  of  a  cheap,  poor  kind.  It  may  be  said  that  their 
diet  is  exclusively  vegetable;  they  never  eat  animal  food,  or  fowls  or 
eggs — yet  they  are  always  fat,  stout,  and  hearty.  They  labor  at  all 
times  of  the  year  in  the  field,  men  and  women  together,  almost  if  not  quite 
as  naked  as  they  were  born.  They  are  muscular,  active,  and  skillful, 
and  quiet,  honest,  and  faithful. 

As  little  as  the  compensation  of  these  laborers  is,  and  simple  and 
even  meager  as  their  diet  may  seem,  they  are  not  the  overworked  and 
poverty-stricken  class  that  may  be  found  in  some  parts  of  Europe. 

The  eight-hour  system  has  been  practiced  in  Japan  for  centuries. 
There  is  an  endless  number  of  holidays  also.  The  Ist,  6th,  11th,  16th, 
21st,  and  26th  of  each  month  are  invariably  holidajs.  Then  the  more 
important  of  food  crops  have  their  harvest  holiday  or  days,  and  there 
are  religions  holidays  and  Government  holidays.  All  these  are  cele- 
brated by  gatherings  in  towns  and  villages,  temples  and  groves.  There 
is  music,  and  there  are  brilliant  decorations  of  flags  and  lanterns,  and 
there  is  singing  and  dancing,  and  these  laborers  are  jolly  and  happy. 
They  sing  as  they  dig,  sow,  and  hoe;  they  sing  going  to  toil,  and  they 
sing  retnrning  from  it. 

Such  is  the  solK  such  the  climate,  and  such  the  natural  advantages  of 
Japan  fot  agriculture.  No  wonder,  then,  that  without  a  foreign  mar- 
ket for  then:  surplus  products,  even  without  the  stimulus  of  competitive 
intercourse  with  the  world,  agriculture  has  flourished  and  become  the 
leading  industry. 

It  could  not  be  otherwise,  for  nowhere  on  the  green  earth  under  the 
sun  had  Mother  Natin^e  been  so  prodigal  of  her  choicest  gifts  to  the  hus- 
bandman. There  are  about  30,000,000  acres  under  tillage  in  the  empire. 
Every  inch  of  these  30,000,000  acres  is  under  the  most  complete  and 
thorough  tillage.  If  the  reader  has  ever  seen  the  cultivation  of  the  gar- 
dens in  the  neighborhood  of  great  cities,  ho  can  have  a  just  conc^tion 
of  the  appearance  of  the  farm-land  in  Japan.  The  whole  cultivated  por- 
tion is  a  garden.  Two-thirds  of  the  entire  area  cultivated  grows  both 
summer  and  winter  crops. 

The  implement  that  stirs  the  soil  is  either  a  spado  or  hoe,  which  loosens 
it  to  the  depth  of  from  12  to  15  inches.  A  rude  plow  is  sometimes 
used,  but  it  is  mostly  drawn  by  hand.  The  implements  are  the  same 
as  were  in  use  a  thousand  years  ago,  and  the  modes  of  cultivation  have 
remained  the  same  through  all  that  time. 

niCE. 

Hice  is  the  staple  crop  of  Japan.  In  the  present  state  of  the  census 
reports  it  is  impossible  to  give  the  exact  acreage  of  rice.  The  report 
of  1870  places  the  number  of  acres  at  8,000,000.  Whether  the  area 
devoted  to  cultivation  is  increasing  or  not,  it  is  imi)ossible  to  tell. 

Digitized  by  VjOOQ  IC 


368    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

The  production  lias  been  controlled  entirely  in  tlie  past  by  the  home 
demand.  Now  that  the  imperial  edict  forbidding  its  export  has  been 
repealed,  the  production  will  be  stimulated  by  the  world's  demand. 

The  last  "Red  Book''  of  the  Tycoon  gives  the  total  iricome  of  the 
Daimios,  which  was  always  paid  in  rice,  at  6,000,000,000  pounds,  or 
111,000,000  bushels.  This  did  not  include  the  income  of  the  Mikado's 
court  at  Kieto,  for  the  support  of  which  the  income  of  the  five  richest 
provinces  of  the  empire  were  set  apart.  Thns  the  rice  product  was  able 
to  pay  a  tax  of  from  seven  to  eight  billion  pounds  annually. 

Ninety-five  per  cent,  of  the  rice  of  Japan  is  low-land  rice ;  almost  the 
whole  of  the  valley  land  is  devoted  to  rice  growing.  It  is  the  richest 
soil,  and  is  the  best  adapted  to  irrigation.  The  land  is  divided  into 
small  lots,  scarcely  ever  more  than  an  acre  in  one  lot,  and  often  less 
than  one  quarter  that  amount,  and  embanked.  This  is  thoroughly 
leveled,  so  as  to  be  entirely  flooded.  All  the  soil  removed  in  leveling 
is  put  on  a  lesser  space  adjoining,  which  is  planted  in  vegetables.  The 
rice-ground  is  thoroughly  flooded  several  times,  on  different  days  in 
April,  after  which  it  is  dug  up  with  a  heavy  hoe.  This  hoe  or  spud  is 
unlike  any  civilized  implement  The  blade  is  about  16  inches  long 
and  4  inches  wide,  and  will  weigh  from  6  to  8  pounds.  The  handle  is  5 
feet  long.  With  a  powerful  blow  it  is  sunk  the  ftdl  length  of  the  blade 
into  the  soft  soil,  and  with  the  long  leverage  of  the  handle  a  large 
amount  of  earth  is  lifted  up  and  turned  over.  This  process  is  slow, 
but  it  leaves  the  soil  in  a  much  better  condition  than  can  any  plow. 
At  12J  cents  as  the  whole  cost  of  a  day's  labor  it  does  not  cost  much 
more  to  dig  up  an  acre  of  tilled  land  to  this  depth  than  it  does  to  plow 
an  acre  with  us.  In  May  the  seed-rice,  about  one  and  a  half  bushels, 
is  put  upon  an  acre ;  it  is  first  sown  upon  a  small  piece  of  ground. 
The  5th  day  of  June  is  the  national  thanksgiving  (transplanting)  day, 
when  these  thickly  sown  stalks  are  pulled  up  and  transplanted  in  the 
rice-paddy,  where  it  is  grown,  the  soil  having  been  prepared  by  thorough 
flooding  till  it  is  completely  saturated.  After  the  transplanting  it  is 
again  flooded,  and  while  in  this  condition  800  pounds  of  rape-seed  oil- 
cake, or  sardine  oil-cake  thoroughly  pulverized,  and  costing  from  $8 
to  $12,  is  sown  to  the  acre.  The  water  is  then  turned  off,  leaving  this 
soaked  fertilizer  at  the  root  of  the  rice-stalks.  After  fre<iuent  floorings 
during  the  summer,  it  is  harvested  in  October.  It  is  cut  with  a  sickle 
something  like  a  corn-knife,  bound  in  bundles,  and  carried  to  high 
ground,  dried,  and  thrashed  at  leisure,  or  rather  shelled  by  drawing  the 
heads  of  a  small  handful  through  a  crude  hetchel. 

The  cleaning  or  winnowing  is  done  by  pouring  the  rice  from  a  basket 
or  bucket  upon  mats  by  one  person,  while  another  fans  it  with  a  large 
paper  fan. 

AH  this  work  of  cutting,  binding,  shelling,  and  cleaning  is  done  by 
women,  who,  while  cutting  and  binding,  stand  bare-legged  in  the  water 
10  to  12  inches  deep.  The  rice  is  then  put  into  small  straw  bags,  about 
130  pounds  in  each,  and  sent  to  the  mills  on  the  backs  of  men  or  horses, 
where  it  is  hulled  by  water-power,  or  by  the  primitive  mortar  and  pestle 
worked  by  the  feet.  From  the  interior  horses  are  used  to  carry  the 
rice,  300  pounds  being  the  average  load  to  a  horse.  A  good  horse,  with 
a  man  to  lead  him,  will  earn  50  cents  a  day,  out  of  which  the  man  is  fed 
and  the  horse  fed  and  shod. 

The  average  yield  is  50  bushels  to  the  acre,  and  the  average  weight 
of  lowland  rice  is  53^  pounds  to  the  bushel,  making  2,666§  pounds  to  the 
acre.  It  requires  80  days'  labor  to  each  acre  from  the  first  flooding  till 
the  rice  is  marketed. 
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The  result  per  acre  of  rice-raising  can  be  stated  as  follows :  Labor, 
$18 ;  inanare,  $8 ;  interest  on  $100  at  10  per  cent.,  $10 ;  total  cost,  $36  ^ 
2,666§  pounds  of  rice,  at  2J  cents,  $66.66§ ;  total  profit,  $30.66§. 

If  the  above  was  a  real  profit,  the  farmer  could  make  a  favorable 
showing';  but  the  GovernmBut  tax  is  claimed  by  the  farmers  to  be  50 
per  cent,  of  this  profit,  leaving  only  $17  to  $18  per  acre. 

As  I  remarked  before,  10  acres  is  a  large  amount  for  one  proprietor, 
and  many  have  one  acre  or  less.  The  upland  rice  is  sown  at  the  same 
time,  and  flooded  and  manured  in  the  same  manner ;  but  the  yield  is  far 
less  and  the  profits  proportionably  small.  The  lowlands  rest  during  the 
winter,  but  the  uplands  are  immediately  dug  up  and  fertilized  with  rice- 
bran  or  hulls,  or  horse-manure,  rice-straw,  or  liquid  manure  from  water- 
closets,  at  a  cost  of  about  $4  to  the  acre,  and  sown  in  wheat  or  barley. 

WHEAT  • 

is  sown  in  Kovember  in  drills  16  inches  apart,  one  and  a  quarter  bushel 
of  seed  to  the  acre.  In  three  or  four  weeks  a  row  of  pease,  turnips, 
onions,  cabbage,  or  some  other  kind  of  vegetable,  is  planted  between 
these  drills,  and  then  the  wheat  is  regularly  hoed  and  irrigated  with  the 
vegetables. 

In  April  and  May  the  wheat  is  ready  to  harvest.  It  has  a  short,  but, 
compared  to  the  straw,  heavy  head.  The  stalk  seldom  grows  higher 
than  2  feet,  and  often  not  more  than  20  inches.  The  Japanese  farmers 
have  brought  the  art  of  dwarfing  to  perfection.  They  claim,  and  truly 
I  believe  Siat  the  straw  of  their  wheat  has  been  so  dwarfed  that  no 
matter  how  much  manure  is  used  it  will  not  grow  longer,  but  that  the 
length  of  the  wheat-head  is  increased.  Certain  it  is,  that  on  their 
richest  soils  and  with  the  heaviest  yields  the  wheat-stalks  never  fall 
down  and  lodge  on  the  ground,  to  the  great  injury  of  the  crop,  as  in  the 
United  States. 

The  process  of  cutting,  binding,  threshing,  or  shelling  is  thfe  same  as 
with  rice.  It  is  put  into  the  same  straw-bags  or  holders  and  sent  to  mar- 
ket on  the  backs  of  horses.  I  did  not  fully  explain  the  earnings  of  these 
packers.  They  are  paid  one  cent  per  hundred  pounds  for  every  mile, 
and  as  they  carry  300  pounds,  they  earn  3  cents  for  every  mile.  Fifteen 
miles  is  about  the  average  distance  traveled  in  a  day.  The  earnings  of 
a  packer  and  his  horse  per  day  is  therefore  45  cents.  The  horse's  shoes 
are  an  important  item  of  his  expenses.  These  shoes  are  made  of  plaited 
straw,  and  cost  4  to  5  cents  a  set.  In  a  stoney  country  like  Japan  these 
straw  shoes  are  quickly  cut  through.  It  requires  two  sets  per  day. 
The  shoes  for  each  day  cost  more  than  the  man's  food,  possibly  more 
than  the  horse's.  The  average  yield  of  wheat  per  acre  is  12J  bushels. 
It  requires  only  thirty  days'  labor  to  raise  an  acre  of  wheat. 

In  making  a  statement  of  the  cost  and  results  of  raising  an  acre  of 
wheat,  it  must  be  borne  in  mind  that  the  same  acre  raises  three  other- 
crops,  the  same  year.    The  statement,  therefore,  would  be  as  follows : 

Interest  on  value  of  an  acre  of  upland,  $40,  at  10  per  cent.,  $4; 
labor,  (30  days' work,)  $3.60;  manure,  $4:  total  cost,  $11.60;  seven 
hundred  and  fifty  pounds  of  wheat,  at  $2.50,  $18.75;  profit  on  an  acre, 
$7.15. 

To  this  must  be  added  the  profit  of  the  vegetables  raised  at  the 
same  time  as  the  wheat,  and  also  the  profits  of  the  upland  rice  and 
vegetables  in  the  summer,  all  of  which  will  sum  up  to  nearly  thirty  dol 
lars  per  acre,  making  the  wheat-land  fully  as  profitable  as  that  which 
grows  the  lowland  rice.    The  reader  will  see  what  an  enormous  produc- 
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tion  tbere  is  from  this  acre  of  higli  sandy  upland,  12J  bushels  of  wheat, 
a  crop  of  upland  rice,  and  two  full  crops  of  vegetables.  Such  a  drain 
upon  the  soil  is  unknown  in  the  United  States.  Yet  all  this  upland  of 
which  I  write  has  been  tilled  in  this  way  and  subjected  to  this  enor- 
mous annual  drain  for  fifteen  hundred  years,  as  shown  by  the-  written 
history  of  these  people;  how  much  longer  is  unknown  ;  still  it  yields  as 
much  now  as  ever,  and  perhaps  more. 

BARLEY 

is  ground  the  same  as  wheat,  except  that  the  seeding  is  heavier,  and  the 
yield  is  25  bushels  to  the  acre.  Barley  sells  for  one-half  the  price  of 
wheat;  the  profits  are  therefore  about  the  same.  Barley  is  fed  to 
horses,  cattle,  hogs,  and  fowls,  and  is  also  boiled  and  eaten  by  the  lower 
classes.  Boiled  wheat  is  much  eaten  by  the  people,  and  wheat  is  now 
being  exported  to  China. 

COTTON 

is  a  crop  second  alone  in  importance  to  rice.  Cotton  clothing  is  as 
universally  worn  as  rice  is  universally  eaten.  Cotton  is  raised  every- 
where south  of  the  fortieth  parallel  of  latitude.  Korth  of  the  thirty- 
sixth  parallel  it  is  only  grown  by  families  for  their  own  manufacture 
and  wear.  That  grown  so  far  north  has  a  short,  coarse  staple,  and  is 
little  sought  for  in  market.  South  of  the  thirty -fifth  parallel  the  crop  is 
good  and  the  staple  fine,  long,  and  strong. 

The  exact  acreage  and  amount  of  cotton  raised  in  Japan  is  unknown. 
The  amount  produced  up  to  the  present  time  has  been  entirely  controlled 
by  the  home  demand.  Hereafter,  when  the  better  varieties  have  been 
introduced,  and  they  learn  to  grow  and  prepare  it  as  demanded  in  the 
markets  of  the  world,  it  will  be  an  important  article  of  export.  I  should 
say  rather  that^  with  the  enterprise  and  energy  displayed  in  adopting 
improved  machinery,  and  with  their  abundant  and  incomparably  cheap 
and  ingenious  labor,  and  with  their  boundless  deposits  of  coal  and  iron  of 
the  best  quality,  and  their  abundant  water-power,  cotton  goods  ought 
in  time  to  be  an  importitnt  item  of  their  exports. 

The  requirements  of  the  cotton-plant  in  Japan  are,  a  light  sandy  soil 
and  an  exposure  opposite  to  that  of  the  sea,  as  an  exposure  toward  the 
sea  is  unfavorable.  It  is  that  kind  of  soil  that  rice  does  not  seek,  and 
there  are  many  millions  of  acres  on  which  it  could  be  raised  successfully 
which  now  are  not  used  for  any  agricultural  purpose.  The  soil  is  thor- 
oughly spaded  or  hoed  up,  and  the  surface  laid  out  in  rows  a  foot  apart, 
and  in  the  trenches  is  put  the  manure,  4  or  5  inches  below  the  surface, 
which  may  be  horse-manure,  rotted  straw,  or  liquid  manure  from  closets ; 
if  the  latter,  it  is  applied  on  the  surface  or  mixed  with  rice-bran  and 
buried  in  the  trenches.  The  average  cost  of  these  fertilizers  to  the  acre 
is  $8  to. $10.  The  seed  is  sown- 4  or  5  in  a  place,  12  inches  apart, 
then  covered  lightly  with  earth  not  over  1  inch  deep.  The  plant  ap- 
pears above  the  ground  in  fifteen  to  twenty  days,  and  when  3  or  4  inches 
high  all  but  one  are  palled  out.  In  a  few  days  the  plants  are  hoed  and 
slightly  hilled.  Then  between  the  rows  of  cotton  a  trench  or  furrow  is 
dug,  manure  of  some  kind  is  placed  in  it.  and  i)ease  or  some  other  kind 
of  quickly-maturing  vegetable  planted ;  rour  to  six  dollars'  worth  of  ma- 
nure is  used  for  these  vegetables.  Early'in  September  the  cotton-plant 
flowers,  and  in  October  the  bolls  are  filled  and  ready  for  picking.  Women 
are  employed  for  this  work.  The  plants  are  short,  not  more  than  18 
inches  high.  The  cotton  is  prepared  by  a  crude  gin  with  wooden  rollers, 
and  is  tken  packed  in  bales  of  100  pounds  each.    The  average  yield  of  an 
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acre  is  666g  pounds.  The  ruling  prices  for  several  years  have  been  from 
18  to  20  cents  per  pound.  Seventy  days'  work,  from  the  first  spading  up 
to  the  completion  of  the  bailing,  are  required  to  each  acre,  costing  $8.75. 
As  soon  as  this  cotton  and  vegetable  crop  is  removed  one  ot*  wheat 
and  vegetables  is  raised,  as  I  have  described  in  speaking  of  wheat.  I 
cannot  refrain  from  a^ain  calling  attention  to  tbe  enormous  drain  an- 
nually made  upon  this  light  upland  soil,  and  that,  notwithstanding 
this  it  is  more  fertile  now  than  a  thousand  years  ago.  This  acre  of 
cotton-land  produces  666§  pounds  of  cotton,  12J  bushels  of  wheat,  and 
two  full  crops  of  vegetables  every  year.  Such  a  production  is  unknown 
elsewhere  in  the  history  of  agriculture.  Cannot  our  farmers  learn  from 
this  single  acre  of  land,  which  has  been  a  mine  of  wealth  to  its  tillers 
for  a  thousand  years^  and  still  gives  its  golden  return  for  all  the  labor 
and  for  all  .the  fertilizers  so  lavishly  bestowed  upon  it,  that  thorough 
tillage  of  a  small  area  of  land,  well  fertilized,  is  much  the  more  profitable  ! 
In  the  United  States  the  farmer  tills  for  the  present,  taking  away  from 
the  soil  annually  its  fertility  in  the  products  it  yields,  without  any  ade- 
quate return,  and  his  sons  inherit  an  impoverished  soil  in  conscquencQ 
of  his  prodigal  and  wasteful  tillage. 

TOBACCO. 

In  the  cultivation  of  tobacco  I  will  give  in  detail  more  fully  the  ap- 
plication of  manures,  so  that,  in  contrast  to  our  robbery  of  the  soil,  it 
may  be  seen  how  a  Japanese  farmer  pays  a  just  equivalent  in  advance 
for  all  that  he  expects  from  it.  Light,  sandy,  upland  soil,  with  a  north- 
ern exposure,  is  desirable,  as  the  wind  from  that  direction  assures  to 
some  extent  against  insects  and  worms.  The  ground  is  thoroughly  dug 
up  in  the  usual  manner  to  the  depth  of  14  to  16  inches.  Holes,  16  inches 
apart  for  tbe  manure,  are  dug  twenty  days  before  planting  in  rows 
that  are  12  inches  from  each  other.  Rice-bran,  mixed  with  liquid 
closet-manure  or  some  kind  of  oil-cake,  is  put  in  the  holes  and  mixed 
and  covered  with  earth.  The  seed  is  planted  about  the  20th  of  March. 
About  the  5th  of  April  the  plants  are  well  above  giound.  If  needed, 
all  the  plants  are  irrigated  six  times  during  June,  July,  and  August; 
liquid  manure  of  some  kind  is  applied  at  the  roots  of  each  plant. 
There  is  very  little  barnyard  manure  in  Japan, and  from  this  fact  and 
from  the  continued  high  tillage  there  are  no  weeds,  and  no  ground  that 
requires  hoeing  more  than  once  to  kill  the  weeds.  The  ground  is  often 
stirred  up  with  the  long-bladed  hoe,  dragged  along  by  hand,  like  a  small 
corn-plow.  In  May  a  crop  of  some  kind  of  vegetables  is  planted  be- 
tween the  rows  of  tobacco.  The  plants  are  slightly  hilled.  By  the  1st 
of  September  the  lower  leaves  of  the  stalk  are  picked  and  hung  up,  two 
and  two,  and  dried,  and  then  pressed  in  bales  of  33^  pounds  weight. 
Then  more  liquid  manure  is  put  to  the  roots  of  the  plant,  and  by  the 
1st  of  October  the  second  picking  takes  place,  when  the  middle  leaves 
are  picked,  dried,  and  packed,  the  same  as  the  first  picking;  then  more 
liquid  manure  is  applied,  and  in  a  month  the  third  picking  takes  place, 
and  the  top  leaves  are  picked,  dried,  and  packed.  The  second  picking 
is  the  best  tobacco ;  the  first  is  the  second  best,  and  the  third  is  the 
poorest.  The  first-class  tobacco  is  worth  $4  per  hundred  pounds,  the 
second  class  $3,  and  the-  third  class  $2  per  hundred.  The  average 
price,  when  it  is  all  mixed,  as  it  often  is,  is  $3  per  hundred.  The  aver- 
age yield  per  acre  is  4,000  pounds.  The  cost  of  manuring  through 
the  whole  season  is  $20  per  acre.  The  vegetable-crop  was  gathered  pre- 
vious to  the  last  picking,  and  the  gi'ound  at  once  dug  up  and  thoroughly 
manured  again,  and  wheat  and  vegetables  planted. 
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SUGAR. 

The  growiji^  and  maunfactoro  of  sugar  is  one  of  the  most  important 
branches  of  Japanese  agriculture.  Herein  Japan,  ascverywhereinEurope 
and  America,  sugar  has  become  a  necessity  rather  than  a  luxury  with  all 
classes.  It  is  used  in  some  way  or  other  at  every  meal.  The  grades  of 
sugar  in  common  use  are  low.  In  fact,  the  processes  of  clarifying  and  re- 
fining are  so  crude  that  the  best  grades  of  sugar  are  not  made  in  Japan. 
As  in  the  case  of  cotton  and  tobacco,  sugar-cane  grows  best  south  of 
the  thirty-sixth  parallel  of  latitude,  still  it  grows  and  is  profitable  fiar- 
ther  north.  Seed  is  not  sown,  but  sprouts  are  set  out.  These  sprouts 
are  obtained  by  selecting  large,  fine  stalks  in  September,  cutting  and 
stripping  them  of  their  leaves,  and  then  burying  them  under  ground  in 
trenches  10  to  12  inches  deep.  From  each  joint  sprouts  grow  through 
the  winter,  and  in  the  spring  the  trenches  are  opened,  and  the  sprouts, 
six  or  eight  inches  in  length,  are  set  in  the  ground  that  has  been  thor- 
oughly hoed  up  and  laid  out  in  rows,  and  manured  in  holes  the  same  as 
tobacco.  The  manure  is  fish  oil-cake.  The  rows  are  12  inches  apart, 
and  the  plants  are  set  24  inches  from  each  other  in  the  rows.  A  ton  or 
more  of  this  oil-cake  is  used  to  the  acre,  costing  $20  to  $24.  No  other 
crop  is  raised  with  sugar-cane.  During  the  summer  the  cane  is  thor- 
oughly hoed  and  hilled,  and,  if  necessary,  irrigated.  Liquid  manure  is 
applied  several  times  to  each  stalk.  In  September  the  stalks  are  selected 
for  growing  the  sprouts  for  the  next  year's  setting.  If  20,000  settings 
are  required  1,000  stalks  are  cut  and  buried.  In  November  the  cane- 
crop  is  cut  and  stripped  of  its  leaves,  and  when  dried  two  or  three  days 
each  stalk  is  broken  and  stripped  of  its  bark  or  outside  covering,  leav- 
ing only  the  center  or  pith,  which  is  ground  between  stone  rollers.  The 
cane-juice  is  boiled  so  tiiick  that  it  granulates  in  the  pans  to  some  extent. 
Then,  when  cooled  and  granulation  has  taken  pl^>ce,  it  is  put  in  cotton 
bags  and  pressed  dry.  The  sirup  that  is  expressed  is  reboiled  and  sold 
as  molasses.  The  sugar  is  sold  to  the  clarifier  and  refiner.  Of  raw  sugar 
the  average  yield  is  3,300  pounds  to  the  acre,  and  is  worth  $4  per  hun- 
dred. 

Sugar-cane  is  grown  on  upland  soil,  and  requires  more  labor  and  a 
greater  amount  of  fertilizers  than  aty  other  crop  raised  in  Japan,  and 
is,  notwithstanding,  its  most  profitable  crop.  The  present  need  of  the 
Japanese  sugar-producer  is  the  introduction  of  the  improved  processes 
of  clarifying  and  refining.  With  an  abundance  of  raw  sugar  of  the  best 
quality,  they  are  at  present  importing  large  amounts  of  the  better  gprades 
for  home  use,  their  treaty  with  foreign  governments  only  allowing  a 
duty  of  5  per  cent,  to  be  levied  on  foreign  sugars.  When  the  required 
processes  are  introduced  and  perfected,  Japan  will  become  a  great  sugar- 
exporting  country. 

HEMP 

is  raised  on  valley-lands,  which  are  dug  up  and  flooded  the  same  as  for 
rice,  and  the  same  kind  of  fertilizers  are  used,  that  is,  rape-seed  or  fish  oil- 
cake, straw-manure,  sea- weed,  or  liquid  manure  from  closets.  The  hemp 
is  not  sown  broadcast  as  with  us,  but  is  planted  in  March  in  drills  IC  inches 
apart.  As  soon  as  the  plants  are  well  up  they  are  hoed,  and  in  addition 
to  the  manure  worked  into  the  soil  previous  to  the  planting,  two  or  three 
times  eadi  month  liquid  manure  is  applied  to  the  roots  of  each  plant 
Between  these  drills  some  kind  of  vegetable  is  grown  and  thoroughly 
fertilized.  The  ground  is  completely  flooded  several  times  by  means  of 
the  ubiquitous  irrigating  ditches,  in  August  the  hemp  is  pulled,  not  cut, 
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and  is  placed  in  the  water-ditches  and  alternately  soaked  a  few  days 
and  then  dried  for  a  time,  till  the  external  coating  is  thoroughly  rotted: 
it  is  then  beaten  on  a  board  or  plank  platform  with  a  bamboo  stick  till 
the  fiber  is  entirely  cleaned.  Another  method  for  separating  the  fiber 
is  by  holding  a  number  of  the  stems  near  their  tops  with  the  left  hand, 
(an  equal  number  at  each  time,)  and  with  the  right  hand  breaking  them 
shortoff  and  stripping  the  fiber  from  the  stems.  Thisleaves  itinhanksof 
a  uniform  size,  which  is  retained  through  the  whole  process  until  baled 
for  market.  To  relieve  the  fiber  of  its  glutinous  coating  is  a  very  simple 
process.  A  thin  piece  of  bamboo,  about  3  inches  wide  and  2  or  5  feet 
long,  is  stretched  over  two  bridges  in  a  manner  similar  to  the  hairs  on  a 
fiddle-bow,  so  as  to  render  it  elastic  ^  this  is  fastened  in  a  convenient 
manner  a  little  inclined.  The  hanks  of  hemp  in  their  damp  state  are  laid 
upon  this  as  they  are  stripped,  then  another  piece  of  bamboo,  curved 
like  a  currier's  scraper,  is  run  down  over  this  several  times  till  the  fiber 
is  entirely  clean.  These  hanks  are  then  hung  over  bamboo  rods  to  dry. 
It  is  then  pressed  into  bales  of  100  pounds  each,  and  sent  on  pack-horses 
to  market.  It  is  probably  the  finest  hemp  grown  in  the  world.  The 
great  length,  fineness,  glossiness,  and  strength  of  the  staple  are  un- 
equaled.  • 

I  have  been  unable  to  ascertain  the  average  yield  of  hemp  per  acre. 
It  is  sold  very  low  in  the  market  at  present,  but  when  the  proper 
machinery  is  invented  for  working  this  fiber  it  will  prove  a  mine  of 
wealth  to  Japan. 

FLAX 

is  grown  on  the  same  soil  as  hemp,  and  manured  the  same,  and  prepared 
in  like  manner  for  market.  It  is  also  noted  for  its  excellence.  These 
two  crops  are  raised  by  rotation,  that  is,  are  never  grown  two  seasons 
in  succession  on  the  same  ground. 

FRUITS 

of  some  kinds  are  grown  in  all  parts  of  the  empire.  The  soil  and  cli- 
mate are  especially  adapted  to  the  growth  of  semi-tropical  fruits.  T^e 
former  exclusiveness  of  Japan  prevented  the  introduction  of  the  better 
varieties.  Isolated  as  they  were,  they  contented  themselves  with  half  a 
dozen  inferior  varieties.  Oranges,  limes,  lemons,  grapes,  persimmons, 
pears,  and  some  blackberries,  all  very  inferior,  (excepting  one  variety  of 
orange  and  one  of  grape,)  were  all  they  had.  They  have  wonderful  skill 
in  dwarfing  fruit-trees.  All  kinds  are  dwarfed  without  diminishing  the 
size  of  the  fruit.  I  think  our  fruit-growers  could  learn  much  from  the 
Japanese  in  this  matter.  I  have  seen  acres  of  pear-trees  not  more  than 
4  to  6  feet  high.  These  trees  were  set  out  in  rows,  about  the  same  dis- 
tance intervening.  At  the  height  they  want  the  trees  to  grow,  say  4  or 
,  6  feet,  a  lattice-work  of  small  bamboo  poles  is  built  over  the  whole  or- 
chard. As  soon  as  the  shoots  of  the  pear-tree  grow  to  this  lattice,  they 
are  trained  to  run  along  it  horizontally,  and  are  confined  to  the  poles  by 
hempen  strings.  When  first  seen  it  looks  like  a  grapery.  The  wind 
cannot  shake  the  trees  to  disturb  either  the  flowers  or  the  fruits.  The 
most  perfect  system  of  training  and  control  over  the  new  growth  is  in 
use,  so  that  the  sap  of  the  tree,  instead  of  being  consumed  in  the  pro- 
duction of  a  superabundant  growth  of  new  shoots,  is  directed  to  the  growth 
and  perfection  of  the  fruit. 

When  the  new  fruits  now  being  introduced  into  Japan  by  the  Kaita- 
kushi  department  are  dissemminated  everywhere,  Japan  will  become 

Digitized  by  LjOOQIC 


374    REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

one  of  the  finest  fruit  countries  in  the  worid.  All  that  is  wanting  will 
then  be  supplied.  They  have  soil,  climate^  and  skill  in  dwarfing  and 
training  far  superior  to  that  of  any  other  country.  The  same  may  be 
said  of  the  cultivation  of  vegetables,  and  those  very  inferior. 

Of  the  MULBEBRY^TREB  and  TEA-PLANT  I  shall  uot  write,  they  hav- 
ing received  full  attention  from  others.  Of  grazing,  I  will  only  say 
that,  with  a  population  of  thirty -three  and  one-half  millions,  there  are 
only  300,000  horses,  and  70,000  head  of  horned  cattle,  and  no  sheep. 

The  grazing  area  on  the  blnffs,  hill,  and  mountain  sides  of  Japan, 
unoccupied  for  any  other  purpose,  is  greater  than  the  grazing  area  of 
all  the  British  Islands  and  Irelana.  The  attention  of  the  Japanese  gov- 
ernment is  being  attracted  to  this  imiK>rtant  subject,  and  it  will  not  be 
long  till  this  great  resource  will  be  utilized. 

I  cannot  close  this  article  without  again  refenipg  to  the  system  of 
irrigation,  which  enables  these  people  to  realize  the  highest  possibilities 
of  the  soil,  in  all  seasons,  with  all  kinds  of  crops.  Their  system  of  ditches 
is  so  arranged  as  to  act  as  an  equalizer  of  moisture;  if  it  is  a  dry 
season  they  supply  the  deficiency  from  the  reserv^oirs  j  if  it  is  an  ex- 
cessively wet  season  they  drain  away  the  surplus  moisture.  It  is  a 
matter  well  worth  all  the  attention  our  American  farmers  can  bestow 
upon  it.  The  Japanese  system  of  fertilizing  is  just  as  admirable. 
In  the  whole  empire  not  one  particle  of  material  that  can  be  used 
to  fertilize  the  soil  goes  to  waste:  all  the  grass  of  the  bluffs  and 
the  straw  of  the  rice,  barley,  and  wheat  is  saved ;  all  the  drippings  on 
the  streets  and  highways  are  carefully  gathered.  The  refuse  from  the 
extensive  fisheries  is  utilized,  and  sea- weed  is  gathered  in  great  quan- 
tities and  used.  In  all  the  towns,  villages,  and  cities  the  manure  of  the 
closets  is  entirely  saved  and  applied  to  the  sunx)nnding  lands.  In  tlie 
city  of  Yedo  alone  millions  of  dollars'  worth  of  fertilizing  material  is  saved 
which  in  the  United  States  would  be  lost  to  agriculture.  The  savings 
from  the  closets  of  thirty-three  and  a  half  millions  of  people  has  an  im- 
portant influence  upon  the  agriculture  of  Japan,  and  the  economy  of 
this  fertilizing  element,  which  we  lose  in  the  United  States,  is  the  most 
important  of  all. 

Wliat  an  instructive  lesson  for  the  American  farmer  may  be  gathered 
from  a  careful  consideration  of  the  agriculture  of  these  people !  The  whole 
area  of  the  settled  portion  of  the  Japanese  Islands  is  not  much  larger 
than  the  New  England  States.  Upon  this  is  concentrated  a  population 
nearly  as  great  as  that  of  the  whole  United  States.  The  thrift,  econ- 
omy, and  skill  in  agriculture,  without  live-stock  to  convert  the  luxuriant 
vegetation  of  the  unoccupied  land  into  manure  for  their  tilled  fields,  or 
any  system  of  rotation  of  crops  supplemented  as  with  us  by  the  renovat* 
ing  clovers,  and  npaided  by  mechanical  appliances  of  any  sort,  the 
Japanese  farmer  produces  annually  from  one  acre  of  laud  the  crops 
which  require  four  seasons  under  their  system  in  the  United  States. 
Thus  the  food  of  this  vast  population  is  supplied  without  the  impor-  ^ 
tation  of  a  single  article,  and  still  not  one-half  of  the  laud  is  under  * 
tillage.  There  is  nothing  in  the  agriculture  of  our  country  that  can 
bear  a  comparison  with  this.  The  grand  secret  is,  drainage,  irrigation, 
economy  and  application  of  fert.ilizers,  and  thorough  tillage. 
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CALIFOBNIA. 

Tiie  trausactious  of  the  California  State  Agricultural  Society  for  the 
year  1872  conUuus  a  vast  amonnt  of  matter  of  ^reat  interest  to  the 
fanners  aiwl  fruit-growers  of  the  Pacific  States  and  Territories.  In  ad- 
dition to  the  transiictions  of  the  State  society  the  work  contains  repcwrts 
from  tlie  oflicers  of  many  district  and  county  organizations,  and  essays 
and  addresses  on  various  subjects  of  paramount  importance  to  tlie  peo- 
ple of  the  Pacific  slope.  The  volume  is  well  printed,  and  covers  some  800 
pages. 

The  board  of  directors  congratulate  the  p(»ople  of  the  State  upon  the 
fact  that  the  past  season  was  one  of  greater  abundance  of  the  staple 
products  than  the  State  had  ever  before  known,  and  that  the  present 
season  (1872)  promises  even  a  greater  yield.  Tlie  wool-<»Hp  for  1871 
aggregateil  24,255,468  pounds.  The  wine  vintage  for  tlie  same  season 
WGS  estimated  at  10,000,000  gallons,  while  the  fruit-crop  exceeded 
that  of  any  previous  year.  It  was  thought  that  the  wheat-crop  had  not 
fallen  much,  if  any,  below  the  enormous  yield  of  ;K),000,0*H>  bushels.  Tlie 
yield  of  corn,  oats,  barley,  rye,  &c.,  was  also  unusually  large,  and  gen- 
erally of  an  excellent  quality. 

Owing  to  the  high  price  of  sacks  and  the  limited  facilities  afforded  fiw 
transporting  this  immense  yield  of  grain  to  market,  the  producers  re- 
ceived but  a  small  profit  from  the  crop.  In  an  api>eal  to  the  farmers  to 
provide  against  such  contingencies  hereafter  by  purchasing  a  portion  of 
their  sacks  early  in  the  season,  and  providing  warehouses  for  the  proper 
storage  of  their  grain  until  reasonable  rates  of  transportation  can  be  se- 
cured, the  directors  say: 

Nearly  all  our  griun-sacks  arc  now  made  of  the  filuT  of  a  plant  called  jiito.  •  The 
principal  place  of  i^roduction  of  tliis  idan*  is  now  in  India,  in  the  British  poAsessions  of 
that  country;  and  tho  principal  place  of  its  mauufactnre,  not  only  into  cloth, bnt  into 
sacks,  is  Dundee,  Scotland.  The  cost  to  tho  farmers  of  California  to  sack  theii*  last 
crop  of  wheat  was  not  less,  but  probably  more,  than  ^2,450,000.  At  the  ruling  prices  of 
wheat  at  the  time  these  sacks  were  l)ou*ifht  and  paid  for,  it  required  2,7*2SJ2a2  bn.sfacls 
of  wheat,  or  a  little  more  than  one-«deventh  of  all  tJie  wheat  prodnee<l,  to  yw»y  fm*  them. 
.  This  larj^o  amount  of  money,  then,  was  transferred  from  the  profits  of  the  fanners  to 
pay  the  lat>or  of  producing  the  raw  material  in  India,  thefreightincr  of  that  raw  material 
to  Dundee,  tho  manufacturing  it  intr>  sacks  at  that  place,  and,  linaUy,  freighting  them 
to  San  Francisco,  and  distributing  them  throughout  the  State,  with  the  addition  of  the 
profits  of  th*^  merchants,  brokers,  insurance  houses,  &c. 

Tho  question  arises,  how  can  these  enormous  expenses  Ik*  saved  in  the  future?  Our 
answer  is,  let  our  farmei*s  produce  their  own  jute  and  Califoniia  labor  manufacture  it. 
We  here  venture  the  opinion  that  our  rich  bott<nn-lands,  partioulavly  those  in  the 
soiithcni  portion  of  tho  .State,  where  tlio  facilities  of  irrigation  are  at  hand,  will  pro- 
duce not  only  us  good  a  material,  but  as  abiUMlantly,  as  the  best  localities  in  India. 
Let  the  farmers  at  once  take  6te|)s  to  secure  the  seed,  and  distribute  it  in  small  parcels 
among  their  nunibcrs  for  planting  and  cultivation  tho  present  year.  The  first  effect 
<)#  such  an  mnU^rtaking  so  generally'  entered  into  will  be  the  reduction  of  the  price  of 
sacks;  and  the  next  will  be  tho  demonstration  of  tho  fact  that  juto  is  one  of  the  per- 
manent and  profitable  products  of  tho  coimtry.  By  the  slow  and  discouraging  process 
of  intUvidual  cfibrt,it  has  taken  ten  years  to  demonstrate  the  fact  that  California  is  a 
goo<l  cotton-producing  country-;  by  a  general  cfi'ort  one  year  will  settle  the  question  as 
to  jute. 

The  directors  also  urge  the  general  cultivation  of  hemp,  New  Zealand 
flax,  ramie,  silk,  coliee,  tea,  opium,  rice,  and  the  various  kinds  of  tropi- 
cal fruits,  such  as  the  pine-apple,  banana,  mango,  cocoanut,  plantain, 
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loqaat,  Chinese  gnava,  date,  and  many  other*  valuable  products  and 
fruits,  which  have  been  produced  in  abundance  by  individual  experi- 
menters in  different  localities  of  the  State. 

President  Charles  F,  Beed,  in  his  opening  address  before  the  society  at 
the  State  fair  of  1872,  urged  upon  his  hearers  the  great  importance  of  a 
diversified  system  of  agriculture.    He  said : 

It  is  evident  that  for  a  long  series  of  years  wo  shaU  continue  to  be  largo  exporters 
of  wheafr.  In  order,  therefore,  successfoU^  to  compete  Trith  other  wheat-exporting 
conntries,  and  render  this  branch  of  agncnltnre  self-snstaining  and  profitable^  tvo 
mnst,  in  the  first  place,  adopt  a  system  of  cnltivation  by  which,  while  we  materially 
reduce  the  cost  of  production,  wo  can  at  the  same  time  keep  up  the  fertility  of  the 
soil.  Our  present  mode  of  snallow  cultivation,  considered  in  connection  with  tho 
expense  and  difficulty  of  adding  to  the  soil  the  necessary  fertilizing  ingredients,  is  very 
unsatisfactory,  and,  &  continued,  the  day  is  not  far  distant  when  our  lands  will  become 
so  far  exhausted  tliat  the  value  of  our  crops  will  fall  below  the  necessary  expense  of 
our  present  costly  system  of  cultivation. 

'  Cultivation  with  the  steam-plow  has  been  an  established  success  in 
England  for  the  past  twelve  or  fifteen  years.  Germany,  France,  the 
Argentine  Bepublic,  and  even  distant  Egypt,  are  using  the  steam-plow 
and  cultivator  with  surprising  success.  From  all  these  countries  come 
reports  proving  beyond  question  that,  while  the  steam  system  reduces 
the  cost  of  cultivation  from  15  to  25  per  cent,  below  that  of  animal  cul- 
tivation, the  product  is  largely  increased  in  all  cases,  and  in  some  as 
much  as  30  and  50  per  cent.  From  the  wonderful  unanimity  which  charac- 
terizes all  these  reports,  and  a  careful  examination  of  the  whole  subject, 
Mr.  Eeed  is  of  tho  opinion  that  by  the  general  introduction  and  use  of 
the  steam-plow  and  cultivator  the  cost  of  production  of  the  great  crop 
of  California,  taking  the  increased  product  per  acre  into  account,  may 
be  reduced  at  least  25  per  cent 

Mr.  W.  E.  Brown,  president  of  the  Sacramento  Valley  Beet-Sugar 
Company,  in  a  statement  submitted  to  a  committee  appointed  by  the 
society  for  the  purpose  of  awarding  a  premium  for  the  best  specimen  of 
beet-sugar,  gives  the  product  of  the  factory  (1871)  with  which  he  is  con- 
nected as  follows : 

Value  of  sugar  manufactured,  about  $110,000 ;  sirup,  $6,000 ;  pulp  for  cattle,  $5,000 ; 
total  1121,000. 

The  enterprise  gives  employment  to  more  than  one  hundred  men  during 
the  manufacturing  season,  and  nearly  three  hundred  daring  the  season 
for  plowing  and  cultivating  the  crop.  The  sugar  produced  was  equal  in 
all  respects  to  the  cane-sugar  made  by  the  refineries  of  San  Francisca. 
The  enterprise  has  also  been  the  means  of  introducing  a  new  article  of 
food  for  fattening  cattie  and  for  milchcows }  this  is  the  pulp  or  refuse 
of  the  beets  after  the  sugar  is  extracted.  More  than  five  thousand  tons 
of  this  pulp  was  fed  during  this  year. 

In  competing  for  the  premium  offered  by  the  society  for  the  greatest 
number  of  useful  forest-trees  planted  in  permanent  plantation  during 
the  past  year,  Mr.  James  T.  Stratton,  of  Brooklyn,  Alameda  County, 
states  that  he  planted  the  following-named  varieties  of  the  Eucalyptus : 

Globulus,  8, 000;  paniculata,  3, 000 ;  tereticomis,  3, 000 ;  vcrminalis,  3, 000 ;  hemi- 
flora,  300 ;  obliqua,  300 ;  total  number  planted,  17, 60i). 

These  trees  cover  an  area  of  about  seventeen  and  one-half  acres,  and 
at  the  time  the  statement  was  made  were  in  a  healthy,  growing  condi- 
tion, and  from  2  to  4  feet  in  height.  Mr.  Stratton  states  that  the  seeds 
from  which  these  trees  were  raised  were  impoprted  fix)m  Australia.  They 
were  planted  in  July,  1871;  were  sown  iA  a  frame  under  glass,  where 
they  remained  about  three  months,  when  th^y  were  transplanted  into 
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boxes  about  6  inches  deep  and  2  jr  feet  square,  (about  one  handred  in  each 
box,)  from  which  they  were  again  transplanted  to  a  permanent  location 
in  April,  1872.  The  ground  was  well  plowed,  and  the  plants  were 
planted  in  rows  8  by  6  feet  each  way,  except  E.  vemiinalisj  which  was 
planted  in  rows  8  by  3  feet.  These  trees  make  a  total  of  one  hundred 
and  three  thousand  planted  by  Mr.  Stratton  within  three  years. 

The  secretary  of  the  society,  in  his  annual  Visit  to  the  grape-growing 
regions  of  the  State,  spent  some  time  at  the  viheyard  of  Mr.  D.  M.  Har- 
ward,  located  in  the  vicinity  of  San  Jos6.  Prom  this  gentleman  he 
obtained  the  following  information  in  regard  to  pruning  the  Catawba 
grape: 

Like  many  other  wine-growei-s  of  the  State,  Mr.  Harward  had  concluded  that  the 
Catawba  grape  could  not  bo  made  to  pay  for  wine,  or  any  other  purpose,  in  Califomia 
on  account  of  it  being  so  shy  a  bearer,  and  had  cut  down  many  of  his  vines  of  this 
variety,  and  had  rafted  them  with  other  and  better  bearing  kinds,  and  intended  in 
this  way  to  get  rid  of  them  aU.  Mr.  Schindler,  who  had  worked  in  the  Catawba  vine- 
yards about  Cincinnati  for  a  number  of  years,  protested  against  this  course,  and 
induced  Mr.  Harward  to  spare  two  or  three  acres  of  Catawba  vines  and  aUow  him  to 
prune  some  of  them,  with  a  view  to  increasing  their  productiveness.  The  usual  course 
of  short-pruning — cutting  back  the  canes  intended  for  fruit  to  from  two  to  three  buds — 
had  been  followed  with  aU  the  Catawba  vines  in  the  field  except  four  rows.  These 
four  rows  had  been  pruned  by  Mr.  Schindler  (^ter  his  plan.  Ho  cut  all  the  canes  of 
last  year's  wood,  except  from  four  to  six  of  the  strongest — accosding  to  the  strength  of 
the  vine— off  close  to  the  old  wood.  These  four  or  six  canes  left  he  cut  off  about  three 
feet  long,  and  tied  them  loosely  to  a  stake  untU  the  spring  cultivation  was  done.  He 
then  cut  the  string  and  laid  the  canes  down  on  the  grounc^  spreading  them  around  the 
body  of  the  vine  as  much  as  possible,  so  that  one  would  not  lie  upon  another.  And 
no^  for  the  result.  On  the  vines  pruned  in  the  ordinary  way  we  could  find  but  a  few 
scattering,  poorly  formed,  and  poorly  filled  bunches  of  uneven-sized  grapes,  not  to 
exceed,  on  an  avemge,  from  five  to  six  pounds  to  a  vine,  while  those  pruned  as  above 
described  were  loaded  as  we  have  scarcely  ever  seen  vines  loaded  before.  Each  cane 
had  thrown  outside  branches  at  every  joint,  and  each  one  of  these  were  crowded  full 
of  the  finest-foimed  bunches  of  Catawba  grapes  wo  ever  saw.  The  bunches  were 
compact,  long,  and  full,  and  the  vines  would  average  from  twenty  to  forty  pounds 
each.  Mr.  Schindler  assures  us  that  by  pursuing  this  system  of  pruning  from  year  to 
year— cutting  off  the  old  canes  each  year  and  leaving  a  proper  number  of  young 
branches  for  fruit — ^the  Catawba  can  be  made  one  of  the  most  prolific  bearers,  and  its 
fruit  much  improved  for  wine  purposes. 

Dr.  W.  S.  Manlove,  of  Sacramento  County,  has  practiced  this  system 
of  pruning  the  Catawba  grape  for  the  past  three  years,  with  like  bene- 
ficial results.  He  cuts  off  the  head  or  crown  of  the  vine  to  within  one 
foot  or  eighteen  inches  of  the  ground,  so  that  the  grapes,  while  growing, 
lie  directly  upon  it. 

Mr.  Charles  S.  Capp  contributes  an  exhaustive  article  on  the  subject 
of  the  introduction  and  cultivation  of  the  cotton-plant  in  California. 
He  says  that,  notwithstanding  all  the  arguments  to  the  contrary,  the 
successful  cultivation  of  this  plant  in  Califomia  has  been  established 
beyond  contradiction.  The  namerous  theories  advanced,  occasionally 
supported  by  assumed  facts,  did  much  to  retard,  and  in  many  instances 
to  prevent,  experiments  with  the  plant,  so  that  its  success  was  for  many 
years  after  its  introduction  regarded  as  extremely  doubtful.  Bat  facts 
are  much  better  than  theories,  and  the  facts  in  this  case  are,  that  cotton 
has  been,  and  still  can  be,  successfnUy  and  profitably  grown  in  Cali- 
fomia. It  has  also  been  demonstrated  beyond  a  doubt  that  other  fiber- 
plants,  such  as  the  ramie,  New  Zealand  flax,  the  ordinary  flax  of  the 
Eastern  States,  hemp,  the  maguey,  &c,  can  be  successfully  and  profit- 
ably grown  here.  Speaking  of  the  quality  of  the  cotton  produced,  and 
the  cost  of  its  cultivation  as  compared  with  the  cost  of  its  production 
in  the  Southern  States,  Mr.  Capp  says : 

It  has  been  found  that  the  staple  produced  in  this  State  is  superior  to  the  great  bulk 
of  the  production  of  the  Southern  States.    That  a  far  larger  proportion  of  any  singla 
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crop  will  be  sccnred  in  a  perfect  condition,  and,  therefore,  rote  as  of  the  higher  grades, 
than  is  the  case  in  the  Southern  States,  where  the  crop  is  snbject  to  damage  by  rain. 
Cotton,  where  it  requires  any  irrigation  at  all,  requires  less  than  half  the  quantity 
necessary  for  the  prodnction  Of  In£an  com.  The  esqpense  of  the  cultivation  oi  cotton 
does  not  exceed  that  of  the  cultivation  of  com,  or  other  grains  which  are  regarded 
as  profitable  crops,  while  the  value  of  the  product  is  vastly  greater.  The  oost  of  trans- 
portation of  a  cotton  crop  is  a  mere  fraction  of  that  of  grain  of  equal  value  in  the 
market.  While  cotton,  save  only  in  the  mOst  exceptionally  favorable  years,  could 
never  be  raised  in  the  Southern  States  fbr  less  than  12  cents  per  pound,  here,  omng  to 
the  smaller  amount  of  labor  required  in  the  culture,  the  cost  will  not  exceed  6  or  7 
cents  per  pound,  after  land  which  oxiginaUy  requires  clearing  has  once  been  reduced 
to  cultivation.  The  cost  of  the  manulacture  of  cottou  here,  owing  to  om*  ample  and 
available  water-power,  will  not  greatly,  |f  at  all,  exceed  the  cost  elsewhere,  and  the 
difference,  if  any,  will  be  fully  covered  in  tli*  sRving  of  freight  and  interest,  whether 
the  goods  made  are  for  home  consumption  or  export  to  the  markets  that  lie  just  beyond 
our  doors. 

Of  the  adaptability  of  the  soil  and  climate  to  the  successful  growth 
of  the  plant,  the  writer  continaes: 

There  is  no  plant,  scarcely,  that  requires  so  little  moisture  to  rrrovr  as  cotton,  nor 
for  which  irrigation  is  so  well  adapted.  In  the  Southern  States  where  they  have  not 
learned  to  irrigate  the  plant,  and  depend  entirely  upon  the  rains  that  fall,  or  upon  soil 
that  has  a  deep  moist  bottom,  the  crops  are  very  irregular.  When  planted  on  a  moist 
soil  it  requires  no  irrigation  or  rain,  but  shonld  it  ram  copiously  the  cmp  will  be  dam- 
aged and  short,  and  ripen  too  late,  for  the  reason  that  too  much  moisture  keeps  the 
plant  growinc:,  making  wood  and  foliage,  and  refttsin^  to  boll  but  sparingly.  On  the 
other  hand,  if  cotton  is  planted  on  upland  and  the  rama  do  not  moii^ten  it,  it  becomes 
stinted,  producing  bolls  prematurely,  sometime©  not  worth  the  picking.  .  Hence  the 
irregularities — the  crops  being  good  on  the  moist  soil  and  doe  rerm.  It  is  customary 
to  top  cotton  which  Is  growing  t-oo  rank  in  stronc  or  too  moist  a  soil,  in  order  to  stop  its 
growth  and  force  it  to  boll,  but  such  a  crop  will  be  always  short  and  inferior.  There- 
fore irrigation  is  peculiarly  adapted  to  cotton,  and  when  planted  on  land  controlled  by 
irrigation,  the  exact  wants  of  the  plant  can  be  suppUed  and  can  be  made  to  bear  to 
its  utmost  perfection. 

The  southern  counties  of  California  are  well  adapted  to  tlio  growth  of  cotton,  where 
imgation  can  bo  had.  The  growing  sea^n  is  long,  dry,  aUd  warm,  and  the  gathering 
may  extend  to  January.  *  *  *  I  have  found  the  best  cultivation  to  be  to  corduroy 
the  ground — that  is,  to  plow  the  furrows  high,  like  a  hog's  back,  4^  feet  wide,  liaving 
an  irrigating  ditch  to  facilitate  the  irrigation :  after  which  the  dirt  is  rapidly  turned 
into  the  ditdi,  covering  the  moisture  by  running  a  small  plow  both  ways ;  then  a 
small  channel  made  on  the  surface  of  the  trench  by  means  of  a  bull-tongue  plow,  in 
which  the  seed  is  scattered  and  covered  by  the  hoe,  which  is  the  best  way.  Great  care 
must  be  taken  that  the  se^d  is  not  planted  too  deep,  for  if  planted  deeper  than  two 
inches  the  plant  cannot  come  up  ;  one  inch  is  the  proper  depth,  and  therefore  the  soil 
must  be  well  comminuted  and  in  the  proper  state  of  moisture  to  enable  tlio  seed  to 
come  out  vigorously.  In'ordcr  that  the  seed  may  not  stagnate  in  the  ground,  in  tho 
absence  of  abundant  raLu,  the  plan  is  to  UTigate  and  plow  in  February,  corduroy, 
irrigate,  and  plant  in  the  middle  of  March,  which  will  give  the  plant  ample  time  to 
grow  and  ripen  its  crop.  The  land  being  well  and  deeply  saturated  with  moisture  at 
tho  time  of  planting,  one  irrigation  moro  will  be  sufficient  to  mature  the  crop  unless 
the  land  to  be  too  porous  and  sandy.  Friable  soil  is  good,  but  tough  and  sticky  lands 
are  unsuitable.  The  proper  distance  for  any  ordinarily  good  soU  is  4}  by  2  feet. 
The  cost  of  planting  and  cultivating  cotton  is  about  the  same  as  com,  only  that  com 
requires  twice  as  much  in-igation  as  cotton. 

The  following  is  given  as  the  "cotton  area"  of  the  State: 

Acrt^. 

San  Joaquin  County - «)G,(>{.H) 

Stanislaus  County 79::*,  720 

Merced  Countv 1,075,200 

Fresno  County 5,200,000 

Tulare  Countv 8,300,000 

Kern  County 750,000 

Los  Angeles  County l,r;00,000 

San  Bernardino  County 2,000,000 

Total  cotton  area 20,519,^20 

In  several  other  coanti^s  th«  land  saitaUe  to  cottOD^^ultare  is  ^ven 
at  what  the  writer  regards  as  a  fair  estimate,  making  the  total  ai^a  in 
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which  this  crop  can  be  profitably  growu  23,769,920  acres,  capable  of 
prodaciDg  ander  proper  treatment  11,884,860  bales  Of  cotton,  of  four 
hundred  and  fifty  pounds  each,  wortli,  at  the  then  current  price, 
$775,493,640. 

iTotwithstandlng  this  vast  area  of  cotton-land,  it  would  appear  from 
the  following  extract  that  but  a  small  portion  of  it  is  as  yet  devoted  to 
the  cultivation  of  this  plant : 

From  the  best  inf onnation  it  has  been  possible  to  obtain,  it  appears  that  the  cotton- 
crop  of  California  for  the  present  year  is  between  ei^ht  hundred  aud  nine  hundred 
acres,  and  that  tJio  arerage  yield  will  be  about  three  quarters  of  a  bale  per  acre,  and 
probably  somewhat  more.  The  staple  is  fully  equal  to  that  produced  in  former  ^ears, 
And  can  be  sold  at  20  and  22  cents  per  pound.  At  this  rate  the  product  per  acre  will  bo 
from  (60  to  $80,  and  in  some  cases  much  more,  while  the  espense  of  cultivation  will 
not  exceed  that  of  Indian  com,  though  the  picking  is  more  expensive.  The  profit  to 
the  grower  at  these  rates  is  greater  than  can  be  secured  from  any  ordinary  grain- 
crop  on  similar  land,  or  eleswLere.  Every  cotton  grower  spoken  with,  and  many  of 
their  neighbors,  were  convinced  that  such  is  the  case,  and  for  that  reason  declared 
their  intention  of  es^tonding  their  cultivation  of  cotton.  All  the  cotton  fWsed  this 
,  season  might  have  been  planted  at  least  one  month  earlier,  and  thus  have  had  one 
month  more  of  growing  weather  at  the  ripening  season.  The  cotton  i)lant  has  devel- 
oped no  special  enemies,  and  is  subjected  to  no  accidents  to  which  other  crops  are  not 
equally  e3q)osed,  and  as  it  is  not  planted  until  after  the  character  of  the  season  is  de- 
termined, the  risk  is  lees.  Its  cultivation  has  many  advantages  over  the  cultivation 
of  other  crops,  while  the  product  is  better  able  to  bear  the  expense  of  whatever  trans- 
portation may  be  necessary  to  find  a  market.  Cotton  is  not  an  exhaustive  crop,  but 
will  give  rise  to  a  useful  rotation  and  a  better  system  of  agricultupp. 

Mr.  J.  Ross'  Browne  contributes  an  exceedingly  valuable  paper  on  the 
subject  of  ^^Eeclamation  and  Irrigation.^  As  an  illustration  of  the 
progress  of  agriculture  in  the  Stiite,  he  says  that  in  1849  the  actual 
yield  of  gold  in  California  was  $10,000,0005  in  1850,  $35,000,000;  in 
1851,  $46,000,000;  in  1852,  $50,000,000;  in  1853,  $57,000,000;  since 
which  date  it  has  gradually  decreased  to  an  annual  average  product  of 
about  $20,000,000.  During  the  years  named  there  was  imported  from 
the  Atlantic  States  and  South  America,  most  of  the  supplies  necessary 
for  the  support  of  the  population.  Contrasting  this  state  of  affairs  with 
the  agricultural  products  of  the  past  year,  Mr.  Browne  says : 

The  total  value  of  the  wheat,  barley,  oats,  hay,  "wine,  wool^fruit,  but  tor,  cheese,  aud 
hides  produced  in  Cdlfomia  in  1872  is  estimated  at  |»75,000,u00.  of  whicli  our  exports 
wiU  probably  exceed  |60,000,000.  The  whea^crop  dloue  reaches  about  |25,000,000. 
being  an  excess  ol  $5,000,000  over  our  gold  yield ;  and  the  .total  of  our  affricultuiul 
products  exceeds  by  about  $10,000,000  the  entire  yield  of  the  precious  metals  throughout 
the  United  States.  These  astounding  results  have  been  produced  by  the  hard  labor 
and  individual  energy  of  our  farming  x)opulation,  numbering  in  the  aggregate  less  than 
twenty-four  thousand  souls.  When  we  consider  that  as  late  as  IWU  the  total  area  of 
land  in  cultivation  was  only  937,133  acres,  and  that  in  1871-72  it  reached  3,653,183 
acres,  our  progress  seems  incre<lible.  And  yet  how  littte  has  been  done.  California 
contains  an  aggregate  area  of  120,947,840  acres,  of  which  not  less  than  e9,C00,000, 
including  swamp  and  tule  lands  capable  of  reclamati<m,  are  suitable  to  some  kiuils  of 
profitable  husbandry.  Of  these,  over  40,000,000  aro  fit  for  the  plow,  and  the  winaiiidcr 
present  excellent  facilities  for  stock-raising,  fruit-growing,  and  all  other  bmiichcs  of 
agriculture.  This  agricultural  area  exceeds  that  of  Groat  BritAiu  and  Ireland,  or  the 
entire  peninsula  of  Italy.  Yet  EngLand  contains  three  hundred  aud  twcniy-two 
inhabitants  to  the  square  mile,  Ireland  two  hundred  and  twenty-five,  and  Italy  two 
hundred  and  fifty  :  while  California,  estimating  its  ^>opulation  at  six  hundreil  1  houf^nnd, 
contains  only  a  fraction  over  three,  and  of  this  intinitosimal  population  fivc-sixtha 
live  in  cities,  towns,  and  village*. 

In  alladinf^  to  the  nocessity  of  co-operation  on  the  part  of  farmers 
and  fruit-growers,  the  writer  says: 

I  have  myself  seen  wheat  selling  for  100  per  cent,  more  than  the  f aimer  got  for  it ; 
wine  retailing  at  the  hotels  in  San  Francisco  at  $1.50  a  bottle,  while  it  sold  at  Los 
Angeles  for  40  cents  a  gallon  or  8  cents  a  bottle ;  grapes  sold  at  8  and  10  cents  a  pound, 
while  the  producer  got  only  75  cents  a  hundred;  and  fruit  thrown  into  the  Bay  of 
San  Francisco  because  the  fmit-doalers  could  not  get  rid  of  it  fast  enough  to  keep  it 
from  rotting,  at  6  cents  a  pound,  while  the  fruit-growers  would  be  glad  to  sell  it  at 
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|30  a  ton.  It  is  said  that  these  things  always  regulate  themselves.  Now  I  question  if 
anything  regulates  itself.  The  farmers,  vinicnlturists,  and  fruit-growers  must  combine 
for  their  own  protection,  as  the  grain-dealers  and  hucksters  combine  for  their  own  profit, 
otherwise  they  will  continue  to  labor  for  the  benefit  of  those  who,  however  usefiil  as  a 
class,  produce  nothing. 

The  writer  then  gives  the  number  of  acres  of  swamp  and  overflowed 
lands  in  the  State  susceptible  of  reclamation  at  moderate  cost,  their 
probable  yield  per  acre,  and  the  estimated  income  therefrom  per  annum. 
He  says: 

According  to  a  late  report  of  the  surveyor-^eiioral  of  California,  there  are  about 
3,000,000  acres  of  swamp  and  overflowed  lands  in  this  State.  If  these  lands  wore  all 
reclaimed  and  imder  cultivation,  they  would,  in  his  opinion,  produce  more  for  a  given 
number  of  years  than  all  the  rest  of  the  land  in  the  State  together.  To  his  personal 
knowledge  80  bushels  of  wheat  to  the  acre  were  raised  on  reclaimed  swamp  land  in 
1871,  and  he  considers  it  safe  to  say  that  the  average  of  the  whole,  if  cultivated,  would 
not  fall  short  of  50  bushels  per  acre. 

I  am  inclined  to  think  that  these  estimates  are  somewhat  too  high.  We  should  bear 
in  mind  that  the  whole  of  any  particular  tract  cannot  be  ecpally  weU  cultivated;  that 
there  are  local  peculiarities  inthe  soil  and  climate— in  tervcmnc  sloughs,  sinks,  and  gaps,  ^ 
heavy  winds,  and  other  adverse  contingencies — which^  under  the  most  favorable  cironm- ' 
stances,  would^tend  to  reduce  the  average.  While  the  highest  average  product  of 
wheat  in  California,  taking  good  and  bad  lands  together,  has  never  exceeded  20  bushels 
to  the  acre,  it  is  gratifying  to  know  that  this  exceeds  by  7  bushels  the  average  product 
of  twelve  of  the  best  wheat-growing  States  in  the  Union ;  and  I  find  by  reference  to 
late  Australian  papers  that  the  average  in  that  region  is  not  over  seven  bushels. 

Good  valley-lands  in  California  produce  about  30  bushels,  reclaimed  swanm-lands 
from  35  to  40.  Assuming  the  lowest  figure  to  be  within  bounds,  3.000,000  acres 
swamp-land  thoroughly  reclaimed  and  cultivated  would  yield  150,000,000  bushels. 
Deduct  for  cost  of  plowing,  seeding,  and  harvesting  |10  per  acre,  and  we  have  a  net 
result,  at  1^  cents  per  pound,  of  $38,250,000,  or  very  nearly  double  our  entire  gold- 
product. 

Mr.  Browne  says  that,  properly  speaking,  there  are  three  classes  of 
land  in  California  subject  to  overflow — the  tule-lands  bordering  on  takes 
and  rivers ;  the  low  alluvial  valley-lands ;  and  the  salt-marshes  border- 
ing on  the  shores  of  bays  aiid  estuaries.  The  tule-lands  derive  their 
name  from  a  species  of  gigantic  rushes  which  grow  upon  them,  forming 
a  mass  of  roots  and  fibers  that  contribute  mainly  to  the  growth  of  the 
land  itself.  For  centuries  past,  these  tules  have  been  burned  off  by  the 
Indians  in  the  dry  season,  while  in  search  of  game*  and  the  accretions 
formed  by  the  roots,  mingled  with  the  ashes,  together  with  the  deposits 
of  soil  carried  down  from  the  uplands,  have  gradually  caused  them  to 
rise  above  the  level  of  the  ordinary  water-surface.  In  seasons  of  flood, 
or  by  the  action  of  the  tide  where  it  prevails,  they  are  of  course  sub- 
merged unless  protected  by  levees  or  embankments.  The  principal 
portion  of  the  tule-lands  of  Ihe  State  lie  along  the  shores  of  Kern,  Bio 
Vista,  and  Tulare  Lakes  south,  extending  thence  northwardly  in  a  belt 
along  the  San  Joaquin  River  as  far  as  their  junction  with  the  tule-lands 
of  the  Sacramento,  which  commence  above  Bed  Bluff,  following  south- 
wardly both  sides  of  the  Sacramento  River  till  they  form  the  great  delta 
into  which  the  two  rivers  are  united. 

The  writer  regards  these  lands  as  better  adapted  to  the  production  of 
grass  than  any  other  crop.    He  says : 

I  am  inclined  to  the  opinion  that  the  tule-lands  of  the  delta  are  more  suitable  foi 
grazing  purposes  than  for  the  growth  of  wheat.  And  I  believe  they  would  be  ultimately 
more  profitable  bearing  from  five  to  eight  tons  of  alfalfa,  timothy,  or  blue-grass  annu- 
ally per  acre,  than  they  could  ever  be  under  permanent  cultivation  in  wheat. 
Doubtless  they  will  produce  jute,  ramie,  flax,  hemp,  aBfd  various  other  textiles,  but 
their  great  value  consists  in  the  fact  that  they  are  naturaUy  the  best  meadow-hmds 
in  the  world.  The  experience  of  HoUand  shows  that  there  is  suflScient  profit  in  the 
production  of  good  meat,  butter,  and  cheese  to  make  a  nation  rich. 

As  an  illustration  of  the  wonderful  productiveness  of  these  reclaimed 
landSj  the  following  results  of  actual  experiments  are  given: 
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Twitchell  fsland,  in  the  delta  of  the  Sacramento  and  San  Joaquin,  waa  purchaeed 
by  a  Kentucky  company,  who  paid  for  3,00Q  acres  (25  per  acre.  By  the  simple  process 
of  biyning  the  tules,  scattering  the  seed  in  the  ashes  and  tramping  it  in  by  running 
herds  of  sheep  over  it.  they  planted  1,000  acres,  which  g&ve  them  a  gross  yield  of 
wiieat  amoimting  to  $36,000.  Had  thev  planted  the  whole  tract  it  would  have  yielded 
them,  at  the  same  rate,  a  surplus  of  |33,000  over  the  entire  cost  of  the  land.  As  high 
as  75  bushels  to  the  acre  was  produced  on  particular  parts  of  the  tract,  and  wherever 
a  fair  average  test  could  be  made  the  product  was  from  40  to  50  bushels. 

On  Sherman  Island,  some  of  the  lands  cultivated  in  wheat  yielded  a  profit  of  $30  to 
the  acre,  and  the  average  was  not  less  than  $25.  Personid  observation  and  the  con- 
current testimony  of  farmers  residing  on  the  island  satisfies  me  of  the  truth  of  these 
statements.  In  one  instance  brought  to  my  attention  a  fourth  interest  in  the  crop 
yielded  $16  an  acre,  and  the  land  is  now  under  lease  for  a  third  interest. 

At  the  Mormon  settlement  in  the  Sacramento  Valley  an  average  yield  of  40  bushels 
to  the  acre  was  produced  durinc  the  past  summer.  Part  of  the  land  cultivated  yielded 
as  high  as  60  bushels  an  acre.  Where  crops  can  be  irrigated  during  the  summer,  as 
will  eventually  be  the  case  on  all  the  swamp-lands  throughout  the  State,  the  annual 
product  will  be  greatly  increased.  Two  or  three  alternate  crops  of  different  products 
will  not  be  unusual  in  a  single  season.  The  yield  of  these  moist  lands  in  alfalfa,  tim- 
othy, and  the  various  grasses,  is  enormous.  Five  tons  to  the  acre  is  considered  an 
ordinary  crop,  while  as  high  as  eight  tons  in  a  single  year  is  nothing  uncommon.  At 
$15  a  ton  a  very  handsome  profit  can  be  mado'from  hay,  allowing  one-half  for  ex^ienso 
of  cultivation,  baling,  shipment,  &c. 

In  answer  to  the  question  often  asked,  as  to  the  sources  of  increase 
upon  which  capitalists  can  depend  for  dividends  on  these  reclaimed 
iMids,  Mr.  Browne  replies  as  follows: 

Good  valley-lands  in  California  produce  about  30  bushels  to  the  acre;  reclaimed 
swamp-lands  from  35  to  40.  Assuming  the  lower  figures  to  be  within  boimds,  3,000,0Q0 
acres  of  swamx>-land,  thoroughly  reclaimed  and  cultivated,  would  yield  105,000,000 
bushels.  Deduct  :for  cost  of  plowing,  seeding,  and  harvesting  $10  per  acre,  and  wo 
have  a  net  result,  at  1^  cents  per  pound,  of  $38,250,000,  or  very  nearly  double  our  entire 
gold-product — a  pretty  cood' source  of  income. 

Experiments  are  now  oeing  made  on  Twitchell  Island  in  the  cultivation  of  ramie, 
jute,  China  grass,  and  Japan  hemp,  for  which  the  soil  and  climate  seem  to  be  pecu- 
liarly adapt^.  Kamie  and  jute  give  a  net  profit  to  the  acre  of  from  one  to  one  hundred 
and  fifty  dollars  annually— enou^  to  recompense  the  investment  fourfold.  The  large 
scale  en  which  these  experiments  are  being  made  will  furnish  a  satisfactory  test  during 
the  coming  season.  Bamie  is  a  perennial  plant,  and  semi-aquatic.  Its  value  as  a  tex- 
tile has  no  equal.  The  jmte  is  next  in  importance,  and  furnishes  material  for  our  wheat 
and  wool  sacks.  This  plant  is  sown  like  wheat,  either  in  drills  or  broadcast,  and 
matures  in  fi:om  ninety  to  one  hundred  days.  The  price  of  jute  in  the  United  States 
is  about  half  that  of  cotton.  There  is  a  duty  on  the  raw  material  of  30  cents;  manu- 
factured, 40.  Our  tule-lands  will  produce  it  at  a  less  expense  than  in  India,  where 
the  a^antage  of  cheap  labor  is  more  than  counterbalanced  by  our  labor-saving 
machines.  We  will  require  on  this  coast,  for  many  years  to  conje,  from  three  to  five 
million  dollars'  worth  of  burlaps..  It  can  as  well  be  grown  here  as  in  India,  thus  saving 
freight  and  duties;  and  there  is  nothing  to  prevent  us  from  manufacturing  all  we  can 
produce. 

Speaking  of  the  importance  of  a  complete  system  of  irrigation,  and 
the  advantages  to  be  gained  thereby,  the  writer  says : 

Irrigation  is  necessarily  and  inseparably  associated  with  reclamation.  It  would  be 
of  comparatively  little  use  to  reclaim  from  overflow  the  swamp-lands  of  the  Sacramento 
or  San  Joaquin  Valleys  without  providing  at  the  same  time  an  efficient  system  of 
canals  and  ditches  for  irrigating  them  during  seasons  of  drought.  The  lowlands 
have  an  advantage  in  retaining  their  moisture  to  a  later  period  in  the  season  than  the 
uplands;  but  experience  shows  that  their  productiveness  is  materially  affected  hj 
drought,  and  that  no  reclamation  is  perfect  which  does  not  include  the  means  of  im- 
gatiou.  The  swamp-lands  in  the  delta  of  the  Sacramento  and  San  Joaquin  are  very 
favorably  located  in  this  respect. 

There  is  no  antagonism  between  the  two  great  schemes  to  which  public  attention  is 
now  invited^recl^ation  and  irrigation.  On  the  contrary,  the  success  of  one  will 
materially  benefit  the  other ;  and  we  have  the  most  incontrovertible  testimony  that 
nothing  adds  so  certainly  and  so  largely  to  the  wealth  and  population  of  a  State  as 
the  two  combined.  *  *  *  The  San  Joaquin  Valley  has  been  open  to  settlement 
for  more  than  twenty  years ;  and  yet,  with  an  area  of  six  or  seven  million  acres  of 
land,  capable  of  producmg  enormous  crops,  the  total  x>onulation  engaged  in  the  cultiE- 
vation  of  the  soil  does  not'excce4  two  or  three  thousanAf  •Of  the.lanafl_Bns<^ptiM§.of 
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profitable  cnltivivtion  by  means  of  tbo  iiroposod  83r8tcm  of  inigation  there  are  at  least 
3,00P,000  acres,  capable  of  producing  30  bnshels  of  wheat  to  the  acre,  and  adding  cleai 
of  all  expense  from  fifteen  to  twenty  mUlions  of  dollars  anunally  to  the  wealth  of  ^e 
State.  But  this  is  by  no  means  the  only  source  of  profit  to  be  derived  from  such  an 
enterprise.  It  attracts  population  and  insures  sottlemeait;  it  builds  up  towns  and 
Tillages  J  it  establishes  trade  and  manufactories ;  it  furnishes  a  constantly  augment- 
ing necessity  for  an  extension  of  railroad  systems ;  it  encourages  better  systems  of 
agriculture  by  the  introduction  of  new  staples,  and  more  profitable  employments  for 
all  classes  of  labor;  it  adds  to  the  taxable  yaluo  of  property,  and  increases  tho 
revenues  of  tho  State ;  in  short,  it  promotes  in  every  point  of  view  the  great  cause  of 
civilization. 

Mr.  Ekin  Smith  contributes  au  article  on  the  subject  of  the  choice  of 
lands  for  vineyards,  from  which  the  following  extracts  are  made: 

I  purpose  to  confine  myself  to  tho  consideration  of  vineyards  for  wine-making 
rather  than  for  market-grapes,  since  the  value  of  o^pee  for  the  market  is  govemou 
more  by  size  and  appearance  than  by  inherent  qusdities ;  and  the  very  circumstances 
which  produce  size  and  fine  appearance  are  often  detrimental  to  the  wine.  For  tho 
market  it  is  rather  a  question  of  convenient  transportation,  for  almost  any  locality  in 
the  interior  of  California  can  bo  made  to  produce  fine  market-grapes.  Not  so  for  wino. 
First-class  localities  are  comparatively  scarce  and  the  area  limited.  Without  doubt 
any  vineyard  can  bo  improved  by  cultivation,  but  unless  tho  x^hysical  aspect  and 
chemical  properties  of  the  soil  are  favorable,  a  first-class  wine  cannot  bo  produced.  A 
soil  rich  in  decomposed  organic  matter  will  often  pi*oduce  grapes  of  fine  appearance, 
but  the  wine  will  have  an  earthy  taste.  This  fact  alone  excludes  almost  all  bottom 
lands  from  the  list  of  good  localities.  Sands  have  not  this  objection,  but  are  nearly 
destitute  of  mineral  salts,  and  therefore  cannot  produce  a  high-flavored  wine. 

But  tho  greatest  of  all  evils  is  an  undue  quantity  of  potash,  and  this  objection  lies 
against  nearly  aU  lands  not  having  sufficient  drainage,  and  many  hilis  whoso  bed-r<^k 
is  composed  largely  of  feldspar.  Common  feldspar  contains  from  12  to  15  per  cent,  of 
potash)  and  enters  into  the  composition  of  many  of  the  rocks  of  our  foot-hills.  Granite, 
gneiss,  and  mica  slate  contain  about  40  per  cent,  of  feldspar,  which  decomposes  on  ex- 
posm*o  and  sets  free  the  potash.  Where  tho  hills  arc  steep  and  the  drainage  pea-feet 
tho  evil  is  not  so  great,  as  the  potash  passes  off  in  a  solublo  condition.  Potash  is  an 
element  of  fertility,  and  grax>e-vines  absorb  it  largely,  thrive  and  produce  abundantly 
with  it  in  excess,  but  its  efiect  ui)on  the  .wine  is  pernicious.  One  of  the  prime  essen- 
tials of  good  wine  Is  tartar,  and  where  potash  is  also  present  in  solution;  they  reatlily 
combine  and  f  :rm  a  salt  which  is  deposited  on  the  sides  of  tho  casks.  From  this  salt 
tartaric  acid  is  made,  instead  of  remaining  in  the  wine,  and  we  wait  in  vain  for  a  fine 
flavor  to  be  developed ;  it  is  neutralized  by  the  potash.  Lime  is  also  an  alkaloid,  but 
having  great  affinity  for  carbon,  is  generally  found  as  a  carbonate ;  and  while  it  is  not 
desiraule  in  exiicss  to  make  a  still  winc^  is  indispensable  to  make  a  first-class  cham- 
pagne, from  tho  large  amount  of  carbonio  acid  which  it  aflbrds. 

Soils  having  a  substratum  of  magnesian  rocks  are  not  open  to  these  objections,  for 
although  magnesia  is  an  alkaloid,  it  is  not  soluble  in  water,  and  not  kno\>'n  to  enter 
into  the  compositiou  of  plants ;  but  it  is  less  fertile,  and  vines  do  not  bear  so  abun- 
dantly. All  lands  having  a  subsoil  of  clay  are  objectionable ;  the  roots  will  not  pene- 
trate it,  and  th,e  vines  are  liable  to  suffer  from  drought,  and  generally  containing  too 
nnich  potash,  as  the  clay  is  decomposed  feldspar. 

ILLINOIS. 

Horticultural — ^The  proceedings  of  the  eighteenth  annual  meeting  of 
the  Illinois  State  Horticultural  Society  for  the  year  1873  are  contained 
in  a  well-priuted  volume  of  350  pages.  The  annual  meeting  was  attended 
by  the  leading  horticulturists  of  the  State,  a  majority  of  whom  took  part 
in  the  discussions  which  followed  the  reading  of  a  series  of  able  essays 
prepared  for  the  occasion. 

Mr.  M.  L.  Dunlap.  president  of  the  society,  in  his  opening  address, 
called  attention  to  the  great  destruction  of  fruit-trees  during  the  past 
winter  and  spring.  Among  other  causes  which  he  thought  contributed 
to  it,  he  mentioned  the  unusual  drought  of  the  past  three  years,  thp 
abundant  crop  of  ft-uit  in  1872,  which  necessarily  weakened  the  vitality 
of  the  trees,  and  the  unusual  severity  of  the  winter  which  followed.  He 
said : 

Formerly  we  ha<l  been  taxed  with  a  surplus  of  raiu-fall — thoit  caUed  for  drainage — 
and  now  we  have  the  very  revci-so.  The  wet  foet  which  occasioned  so  much  of  our 
attention  have  become  dry  feet,  and  that  excess  of  dryness,  like  tlie  cxccaa^f  Jvot, 
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oas  led  to  death  in  tbo  orchard,  the  Tioe^ard,  aud  09  tiie  lawp.  We  mnst  not  specu- 
late on  the  cause  of  the  changes  in  the  progress  of  the  season,  but  may  look  to  the 
effect  and  inquire  for  a  remedy.  Fortunately  tl^o  plan  for  the  euro  of  the  one  is  also 
a  cure  for  the  other.  Deep  tillage  and  a  friablo  coBdition  of  the  soil  is  essential  to 
hoth  cjinditions.  In  one  case  the  rain-fall  may  pafi8  off  through  the  soil,  and  in  the 
other  ifc  may  arise  by  capillary  attraction. 

•Mr.  (}ove  Wrigbt,  a  member  of  tho  society  from  Whiteside  County, 
contributes  the  following : 

The  horticultural  record  for  the  year  1673  will,  I  think,  show  gioater  disasters  to 
trees  and  fruits  than  any  written  since  the  organizatiop  of  this  society.  Tho  three 
previous  years  of  continued  drought  had  exhausted  the  eai-tj^i  of  moisture  below  tho 
reach  of  most  fi-uit,  ornamental,  and  forest  trees ;  the  little  rain  we  did  have  only 
stimulated  an  unnatural  and  excessive  growth  of  surface-roots,  which,  like  any  sur- 
face-watering of  plants  ill  summer,  rendered  the  trees  unlit  to  endure  the  severity  of 
last  winter's  fro3t,  or  the  drought  of  the  present  summer.  These  snrfacf-roots  were, 
in  many  instances,  killed,  while  the  lower  roots,  as  well  as  the  trunks  au»l  branches, 
were  uninjured;  but  as  these  lower  roots  were  situated  in  dry  earth  they  could  fnrnish 
no  sap  to  sustain  the  life  of  the  tree,  and  consequently,  after  putting"  foith  a  feeble 
growth  of  leaves,  and  perhaps  blossoms,  from  the  sap  stored  in  the  trunk,  it  withered 
atnd  died.  Perhaps  my  explanation  is  not  very  clear,  but  to  my  mind  it  is  sulficiont  to 
account  for  a  singular  fact  which  has  been  observed  by  many  farmers  in  this  vicinity, 
viz:  That  in  one  |>art  of  an  orchard  tho  *' hardy"  as  well  as  the  "  tender"  varieties 
were  aU  kUled)  while  in  tho  rest  of  the  orchard,  which  was  equally  exposed,  only  tho 
tender  kijods  were  iiyured.  I  have  cut  scions  from  several  trees  in  tlie  spring,  and, 
while  all  the  scions  grew  finely,  the  trees  from  which  they  were  taken  soon  after  died. 
80  far  as  I  can  ascertain,  the  part  of  an  orchard  which  was  killed  had  a  dry  snbsoil, 
while  that  of  the  balance  was  more  moist.  It  will  be  seen  that  the  condition  of  a 
tree  with  its  surface-roots  killed  and  its  lower  roots  in  ilry  earth  would  bo  like  that  of 
a  cutting  placed  in  drv  soil  and  watered  on  tho  surface. 

It  willnot  do  to  call  a  tree  "  tender"  because  it  was  killed  under  such  circumstances, 
for  the  reason  that  tho  past  winter  was  no  real  test  of  hardiness,  except  of  those  varieties 
which  were  universally  killed  by  exposure.  I  cannot  discover  that  screens  or  timber- 
belts  have  been  of  any  benefit  to  orchards,  while  the  fruit-trees  standing  near  a  hedge, 
or  a  row  of  willow,  x>oplar.  or  maples,  have  suffered  more  from  drought  than  others. 
I  have  observed  that  all  tne  orchards  in  this  vicinity  which  were  planted  over  a  hill 
have  lost  all  the  trees  on  the  southern  slope,  while  those  on  the  north  side  of  a  hill 
were  vigorous  and  healthy. 

Mr.  L.  K.  Scofleld,  of  Stephenson  County,  communicates  a  similar 
statement.  After  stating  that  he  has  found  but  one  case  of  general 
destruction  in  old  orchards,  he  says: 

One  orchard,  twenty  to  twenty-five  years  old,  on  the  prairies,  six  miles  west  of  Free- 
port,  which  had  been  used  as  a  hog-pasture  and  was  entirely  destitute  of  vegetation  and 
nothing  left  on  tho  surface  as  a  mulch,  was  entirely  kUled,  with  the  exception  of  the 
south  row  standing  near  the  fence  where  the  snow  drifted  in,  remaining  all  winter  and 
serving  as  a  protection  to  the  roots.  This  row  ani^eared  all  right  in  July.  The  trees 
in  the  rest  of  the  orchard  blossomed  as  usual  in  tlie  spring,  but  did  not  put  out  a  loaf. 
My  opinion  is  that  had  this  orchard  been  well  mulched  in  the  fall,  so  as  to  protect  the 
roots  from  the  severe  frosts,  it  would  have  been  saved.  The  frost  penetrated  to  tho 
depth  of  four  to  five  feet,  as  proved  by  digging  in  various  places  during  the  latter  part 
of  winter.  In  no  case  or  situation  was  it  found  to  be  less  than  four  feet.  The  fall  of 
snow  during^  tho  winter  was  light,  not  sufficient  to  afford  much  protection  from  the 
extreme  cold.  I  will  cite  another  case :  In  the  north  part  of  the  county,  twenty-five 
miles  distant  from  the  former,  an  orchard  on  the  prairie  slopinc  to  the  north,  which 
had  been  used  for  tho  same  purpose  and  was  apparently  as  devoid  of  vegetation  in  the 
faU,  showed  no  sigos  of  injury,  and  at  the  time  I  visited  it,  in  August,  looked  vigor- 
ous and  healthy  and  was  well  loaded  with  fruit.  This  orchard  was  about  fifteen  years 
old  and  the  trees  branched  low,  while  with  those  of  the  other  orchard  it  w^  the 
reverse. 

He  farther  states  that  in  many  orchards  he  occasionally  found  a  tree 
killed  by  the  winter,  irrespective  of  variety  or  location.  Hardy  varie- 
ties, as  a  general  thing,  suflfered  equally  with  the  more  tender  sorts.  In 
all  cases  where  a  personal  examination  was  made  he  found  the  damage 
in  the  roots,  which  had  the  appearaooe  of  trees  that  had  been  exposed 
in  the  open  air  to  the  action  of  frost  and  heat.  Similar  statements  were 
made  and  received  from  almost  every  sectiop.  of  the  State,  showing  that 
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tbe  destructioii  of  fipuit-ti:ees  was  general  and  confined  to  no  special 
locality. 

Mr.  W.  C.  Flagg,  from  the  standing  committee  on  ornamental  and 
timber  .trees,  read  a  very  interesting  paper  on  the  snbject  of  the  condi- 
tions of  tree-growth.  He  states  that  the  census  returns  of  1870  showed 
that  the  State  had  14.1  per  cent,  of  its  surface  in  some  kind  of  tree- 
growth;  that  Northern  Illinois  had  only  7.5  per  cent,  of  woodland,  while 
Central  Illinois  had  10.8  per  cent.,  and  Southern  Illinois  23.7  per  cent. 
From  returns  received  during  the  year  1873,  from  all  the  counties  of  the 
State,  save  those  of  Kendall,  Greene,  McLean,  Marion,  Perry,  Pulaski, 
Williamson,  and  Hardin,  he  shows  a  very  satisfactory  increase  in  the 
area  of  woodland,  as  follows: 

Acres  of  woodland  in  1873,  6,289,236 ;  in  orchard  in  1873,  320,702  j  acres  of  Tvoodland 
in  KendaU,  &c.,  in  1870,  452,137;  total,  7,062,075. 

This  shows  an  increase  of  6  per  cent,  in  three  years,  giving  at  least  20 
per  cent,  of  the  area  of  the  State  as  woodland  of  some  kind. 

In  the  course  of  his  article  Mr.  Plagg  thus  speaks  of  evergreen-trees 
for  timber: 

We  have  three  natives  of  our  State  that  have  proved  themselves  capable  of  endnring 
onr  climate,  and,  at  least,  some  of  onr  soils  from  yonth  to  old  age  and  large  size;  these 
are  the  white  pine,  the  red  cedar,  and  the  cypress.  The  white  pine,  of  wmch  there  are, 
or  at  least  were,  large,  old  forest-trees  at  Kockf ord,  has  done  more  to  "  bnild  np " 
Angelica  than  all  other  trees.  It  has  a  wider  natural  range  of  climate  and  accommo- 
dates itself  to  a  greater  variety  of  soils  than  any  of  the  lumber-furnishing  trees  of  the 
northern  forests.  The  red  cedar,  according  to  Gray,  has  the  greatest  climatic  range  of 
any  woody  plant  in  America,  (from  Middle  Florida,  at  26^,  to  latitude  67^  beyond  the 
Arctic  circle.)  It  is  the  one  evergreen  that  the  aroug:ht  of  the  plains  cannot  kill. 
"In  the  dry  climate  of  Texas  and  the  Dakota  region  it  becomes  a  prominent  tree, 
covering  largo  tracts  where  scarcely  any  other  wiU  grow ;  and  in  the  Comanche,  Wa- 
satch, Yellowstone,  and  a<]yoining  regions,  it  becomes  over  vafit  district's  the  only  tree- 
growth,  and  therefore  of  great  importance.  On  the  blufib  of  the  Platte,  Missouri, 
Canadian,  and  other  rivers,  it  appears  with  trunks  three  or  four  feet  thick,  which, 
judging  from  its  slow  growth,  nmist  be  of  immense  age."  It  thrives  in  a  great  variety 
of  soOs.  These  occur  only  where  blufiis,  bare  rocks,  or  gravelly  land  have  Btopx>ed  the 
spread  of  fires,  but  serve  to  show  that  this  useful  tree  might,  if  protected  &om  them, 
be  made  to  grow  on  many  jparts  of  the  now  treeless  plains.  On  the  islands  of  the 
Platte,  thus  protected  and  m  ^ood  soil,  it  attains  its  highest  development,  tho  dry 
climate  seemmg  well  suited  to  it.  Showing  that  it  requires  summer  heat  rather  than 
moisture,  v.'e  find  it  growing  at  the  east  base  of  the  Rocky  Mountains,  in  latitude  51^, 
while  along  the  Atlantic  i*  reaches  only  to  latitude  ASP  in  Maine.  North  of  these  limr 
its  a  low.  shrubby  form  takes  its  place,  considered  by  some  identical,  and  reaching 
latitude  oT^  on  the  Mackenzie  River.  The  deciduous  cypress  is  limited  more  in  its 
ranee  northward,  but  in  Southern  Illinois  grows  finely,  and  within  its  range  grows 
well  on  dry  land,  and  endures  drought  and  heat  with  serenity. 

Mr.  A.  G.  Humphrey  read  a  paper  on  the  subject  of  the  exhaustion  of 
our  forest  and  timber  trees,  which  elicited  considerable  discussion. 
Prof.  C.  V.  Riley,  of  Missouri,  being  present,  took  exceptions  to  many 
of  the  writer's  statements.  He  said  there  was  no  lack  of  forests  in  the 
older  Eastern  States  nor  in  the  State  of  Illinois ;  however  much  the 
planting  of  trees  may  be  desirable,  he  was  satisfied  there  were  more 
trees  growing  to-day  than  there  were  twenty  or  thirty  years  ago.  He 
continued : 

Take  the  Atlantic  and  Pacific  Road,  if  you  will,  and  see  tho  immense  amouut  of 
timber  that  is  growing  everywhere.  I  cannot  see,  for  the  life  of  mo,  after  examining 
this  question  very  candidly,  that  forests  affect  the  climate  a  bit.  Wo  talk  about  tho 
drought  of  a  few  years  past  having  been  induced  by  the  want  of  forests.  Why  not 
Hay  that  tho  wet  seasons  we  have  had  were  the  result  of  the  same  causes?  I  believe j 
that  every  field  that  is  plowed  is  a  far  better  conductor  of  moisture  than  trees.  Mr. 
Meehan  claims  tliat  there  is  less  water  in  the  ground  under  forests;  that  the  water  runs 
off  more  easily  when  covered  with  forests  than  it  does  when  plowed  and  tUlcd.  I 
think,  it  you  will  lcK)k  at  meteorological  tables,  you  will  find  that  just  as  excessive 
Iroughts  must  have  taken  place  in*  years  gone  by^  when  ^e  timber  must  have  been 
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more  plentiful,  as  takes  place  now.  In  some  of  the  States,  where  timber  is  being  cut 
all  the  time,  regardless  of  cpnseqnences,  there  is  some  chance  of  their  not  having  the 
same  supply  they  had  before,  because  ^*  it  if  difficult  to  grow  the  same  kind  of  tmiber 
after  it  is  once  cut  down ;''  but  that  we  may  lack  for  timber  in  the  next  century  is 
what  I  do  not  believe.  While  I  would  have  trees  planted  for  ornamental  purposes,  for 
use  as  timber,  and  for  fruit-culture,  still  I  do  protest  against  thus  making  us  fear  for 
the  future. 

Mr.  C.  W.  Greene  thought  Professor  Riley  decidedly  wrong  in  suppos- 
ing that  the  supply  of  timber  would  hold  out  any  considerable  lengtti  of 
time,  especially  in  the  Southern  States,  at  the  present  rate  of  consump- 
tion. He  had  had  experience  in  gathering  timber  through  a  portion  oi 
that  country,  fix)m  Columbus,  Ky.,  to  Mobile,  Ala.,  a  distance  of  four 
hundred  and  seventy  miles.  A  few  years  ago  this  country  was  covered 
with  fine  forests,  but  to-day  there  was  scarcely  a  timber-tree  left  upon  it 
At  the  close  of  the  war  he  had  occasion  to  rebuild  one  hundred  and 
lif  ty-five  miles  of  railroad  through  this  country — a  road  which  traversed 
the  most  magnificent  timber  country  he  had  ever  seen — ^but  to-day  these 
fine  trees  have  all  disappeared,  and  ties  for  the  same  road  have  to  be 
drawn  a  distance  of  from  one-half  to  a  mile.  As  to  the  effects  ot  forests 
on  the  soil,  he  said : 

If  Professor  Riley  wiU  ride  over  any  of  the  Southern  States  and  notice  the  condition 
of  the  land  where  the  timber  is  taken  away,  he  wiU  see  it  entirely  exhausted,  and  the 
result  is  that  the  farmers  are  turning  out  their  old  lands,  and  cleamin^  new  lands  to 
use  in  the  same  wa;^.  Then,  again,  these  old  fields  are  wasning  into  guUies,  and  getting 
into  such  a  condition  that  it  will  be  impossible  to  restore  them.  Now,  take  the  south- 
em  yellow-pine  regioQ.  We  know  that  it  is  being  exhausted  very  rapidly,  that  mills 
have  been  torn  down  and  moved,  denuding  one  section  after  another  until  you  can 
scarcely  find  anv  timber  within  a  reasonable  distance  of  the  navicable  streams  oi 
rivers.  Certain^  there  is  as  much  danger,  or  more,  in  exaggerating  the  actual  supply 
^s.there  is  in  underestimating  the  quantity  for  use  hereafter. 

In  reply  Professor  Eiley  stated  that  he  objected  t^  the  essay,  because 
it  brought  forth  only  one  set  of  facts.  While  he  did  not  dcfny  that 
timber-raising  will  become  profitable  in  years  to  come,  he  did  deny  that 
t^ere  have  been  any  effects  of  a  broad  enough  character  to  warrant  the 
belief  that  the  denudation  of  forests,  as  it  has  gone  on  for  the  last  two 
hundred  years,  has  had  one  particle  of  effect  on  the  climate.  If  any- 
thing, he  thinks  the  climate  has  been  improved  in  the  Western  States,  and 
has  grown  no  worse  in  the  Eastern  States. 

After  stating  that  the  question  was  not  in  regard  to  the  amount  of  rain- 
fall, but  whether  the  extremes  were  not  greater  now  than  when  forests 
were  more  abundant,  Mr.  W.  0.  Flagg  said: 

Now,  there  is  a  certain  amount  of  cold  that  you  may  throw  out  of  consideration,  that 
is,  60  long  as  it  does  not  affect  vegetable  growth.  When  you  get  below  that  it  will  be 
important  to  look  into  it.  I  am  perfectly  willing  to  admit  that  the  same  causes  that 
one  hundred  years  ago  produced  a  certain  amount  of  rain-fall  will  do  the  same  now. 
But  I  thii^  the  extremes  are  greater.  Our  apple-trees  have  been  damaged  more  by 
excessive  rains  and  succeeding  droughts  than  was  the  case  fifteen  or  twenty  years  ago. 
I  think  for  the  last  ten  years  the  maximum  cold  for  January  has  been  greater  than  for 
any  other  series  of  ten  years.  Last  winter  we  had  the  cold  at  minus  27°.  In  1864  it 
was  minui*  25°.  These  points  were  not  reached  at  any  time  back  of  that,  unless  it  was 
in  1831  and  in  1856  and  1857.  There  ar©  three  periods,  almost  of  ten  years,  in  which 
there  has  been  intense  cold.  The  same  holds  trae  of  heat.  There  has  been  a  greater 
variation  between  the  extremes,  while  perhaps  it  did  not  affect  the  means.  »  ♦  ♦* 
I  made  a  translation  year  before  last  of  theobservationsmadebyMr.Matthieu,of  Nancy, 
France.  He  measured  the  rain-fall  at  two  points  six  miles  apart ;  one  in  an  almost 
treeless  farming  country,  and  the  other  in  asmaU  opening  in  a  large,  dense  forest.  The 
result  of  his  observations  for  two  years  and  eight  months  showed  a  aifference  of  several 
inches  of  rain-fall  in  favor  of  the  forest.  The  experiment  was  tried,  for  the  same  time 
of  measuring  the  rain-f aU  directly  under  the  trees :  and  it  was  found  that  even  there, 
beside  the  amount  held  by  and  eyaporated  from  the  leaves  and  bark,  there  was  more 
rain  reached  the  surface  of  the  ground  than  in  the  open  ground  at  the  distant  station. 
TChen  the  evaporation  in  the  op?n  locatio&wos  four  or  five  to  one*    Now^while.foieata 
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may  not  have  an  effect  on  rain-fall,  takinc  the  country  at  largo,  yet  they  do  have 
an  influence.  In  ttese  ca«e«  I  think  Mr.  Meehan  would  acknowledge  that  the  forests 
gained  at  the  expense  of  the  open  ground.*  That  is  very  likely  true ;  but  as  to  evapo- 
ration, i  have  no  doubt  that  forests  have  a  direct  effect.  That,  to  my  mind,  is  a  great 
argument  in  favor  of  tree-planting  in  this  country. 

Mr.  H.  II.  McAfee  followed,  and  replied  at  considerable  length  to 
the  views  contained  in  the  article  alluded  to  by  Professor  Eiley  from  the 
pen  of  Mr.  Meehan.  After  dissenting  in  toto  to  the  arguments  presented 
by  the  last-named  gentleman,  he  said: 

Suppose  a  piece  of  original  forest-land,  just  as  it  was  in  a  state  of  nature,  with  the 
ground  only  disttu-bed  by  such  wild  beasts  as  pass  over  it  occasionally.  First,  the  con- 
dition of  that  forest,  with  the  leafy  screen  overhead,  was  such  that  just  beneath  the 
heads  of  the  trees  was  a  stratum  of  air,  inclosed  and  kept  quiet.  The  rapid-flowing 
winds  outside  could  not  pass  through  this  forest.  Soconaly,  the  moisture  was  longer 
retained  there  than  on  the  open  land.  All  know  that  during  the  season  of  vegetation 
our  deciduous  trees  arc  giving  off  moisture  at  a  rapid  rate.  Tons  are  being  thrown 
into  the  air.  The  air  is  continuaUy  obtaining  moisture  from  these  trees,  and  will  any 
one  say  that  they  have  not  an  effect  on  the  atmosphere  in  the  way  of  pioisture  ? 

Und]er  the  damp  atmosphere  lies  what?  The  d^bi^  from  the  trees — fallen  leaves, 
particles  of  shedding  bark,  &c.j  undergoing  a  slow  decay.  When  a  drop  of  water  falls 
there,  it  is  held  as  in  a  sponge,  mdefinitely  soaked  out,  absorbed,  evaporated,  or  Altered 
through  it.  That  being  the  case— the  decaying  verdure  being  a  Layer  of  sponge  to 
contain  water,  and  the  atmosphere  being  charged  with  moisture  above—these  two 
things  win  quickly  show  any  one  why  that  country  is  damper  in  its  atmosphere  and 
surface  than  it  would  be  without  that  forest.  Now  let  us  go  downward.  Some  rain 
falls  upon  that  forest,  and  some  iinds  its  way  to  the  spongy  mass  of  earth,  and  is 
retained  for  a  while,  and  gradually  goes  down,  down,  down.  Tou  may  say  that  the 
moisture  passes  into  the  roots  of  trees  so  much  that  it  leaves  the  soil  dry.  How  does 
it  get  into  the  roots  of  trees  T  There  is  a  principle  involved  there— a  very  fine  one,  too. 
The  roots  are  not  open  mouths,  sucking  up  moisture  out  of  the  earth;  they  are  closed 
cellB,  with  no  opening  to  be  seen  in  them,  and  the  moisture  that  passes  into  them 
passes  in  on  th€  principle  of  osmose  absorption,  and  that  tree  wiU  rot  remain  turgid, 
and  in  the  highest  condition  of  health  unless  tnore  is  moisture  in  the  earth  to  absorb. 

That  osmose  absorption  ceases,  to  a  certain  extent,  whenever  the  amount  of  moisture 
faHs  below  a  certain  i>oint.  We  can  find  forosts  in  such  a  condition  that  in  many 
places  the  soil  is  powder-dry.  These  are  suffering  for  want  of  moisture;  and  if  you 
ever  dig  down  into  the  forest,  and  find  the  soil  dry  and  dusty  where  the  roots  are,  that 
forest  is  sufferi  ng.  Under  these  circumstances  just  one  thing  must  happen :  the  moisture 
which  goes  into  these  trees,  and  whish  is  essential  to  their  healthy  growth,  and  even 
life,  must  ultimately  all  come  from  the  atmosphere.  Whether  the  tree  takes  it  from 
the  earth  through  the  absorbing  root-surface,  or  directly  from  the  air  through  leaves 
ai^d  bark,vit  still  must  come  from  the  air  as  rain  or  dew,  or  as  invisible  gas.  And  as 
the  presence  of  these  trees  necessitates  a  greater  supply  of  moisture  from  the  air  th^ 
would  be  necessary  for  an  herbage  crop,  so  if  trees  live  and  thiive,  their  very  existence 
proves  that  a  larger  sum  of  moisture  is  being  deposited  from  the  atmosphere  at  that 
point  than  would  be  deposited  were  they  absent. 

The  remark  has  been  made  that  vegetation  does  not  ^  water.  Surely  this  is  an 
error.  The  Rowing  plant  is  but  a  laboratory,  wherein  the  inorganic  simples  are 
worked  over  into  organic  compounds,  or  where  the  inorganic  compounds  are  broken 
up  and  recombined  under  the  dominance  of  that  mysterious  principle,  the  vital  force. 
l^»es  are  making  cellulose,  lignine,  starch,  sugar,  oil,  resins,  gums,  &xs.,  in  which  are 
the  elements  carbon,  hydrogen,  and  oxygen.  The  carbon  is  derived  from  the  carbonic 
acid  gas  of  the  atmosphere,  while  the  hydrogen  and  the  oxygen  come  mainly  from  the 
water.  Hero,  then,  in  the  wood,  bark,  and  the  various  products  of  the  vegetative 
function,  the  tree  has  been  fixing  water  as  a  part  of  some  organic  solid.  The  water 
which  is  given  off  in  the  combustion  of  any  organic  substance,  has  once  ]>een  made 
water  before,  and  such  combiLstion  may  be  regarded  as  the  undoing  of  the  work  which 
the  vital  force  has  done.  Considering  the  part  which  the  moisture  of  the  atmosphere 
must  take  in  all  forms  of  vegetation,  how  can  we  say  that  the  larger  plants,  such  as 
trees,  have  *'no  appreciable  meteorological  influenced"  They  must  absorb  and  they 
must  excrete  immense  volumes  of  wat«r,  else  the  economy  of  their  circulation,  upon 
which  their  life  depends,  would  be  destroyed.  Thejr  must  use  a  great  deal  of  water  as 
an  ingredient  of  the  substances  which  make  up  their  mass ;  and  all  this  water  must 
come  from  the  atmosphere.  In  the  life-story  of  a  tree  is  found,  then,  a  better  argu- 
ment for  the  meteorogical  influence  ©f  forests  than  you  can  fine  in  your  rain-gauges. 

Mr.  E.  C.  Hatheway,  from  the  standing  committee  on  vineyard-cul- 
ture, presented  qu'te  an  elaborate. report  on  the  progress  and  condition 
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of  this  interest  He  places  the  Concord  grape  first  on  the  list  for  hardi- 
ness and  general  good  qualities,  the  Perkins  second,  and  the  Clinton 
third.  The  Perkins  is  comparatively  a  new  grape,  but  has  proven  itself 
hardy  and  a  most  prolific  bearer.  As  compared  with  the  Martha,  he  con- 
siders the  Perkins  better  in  every  respect,  being  earlier,  a  larger  berry, 
larger  clusters,  not  having  any  more  if  as  much  foxiness,  while  it  pos- 
sesses the  merit  of  being  absolutely  hardy  in  e\eTY  situation,  without 
any  protection.    As  to  the  profits  of  grape-culture,  Mr.  Hatheway  says : 

There  is  no  doubt  in  my  mind  that  5  cent6  per  pound  "wiU  pny  for  Concoi*da  where 
good  culture  is  practiced,  as  this  variety  is  capable  of  producing  on  an  average,  an- 
nually, fuUy  twonljy  pounds  per  vine,  without  detriment  op  injury  to  it.  Reckoning 
six  hundred  vines  to  the  acre,  planted  8  by  8  feet  apart,  each  vine  carrjong  six  canes, 
trained  to  wire  trellis,  each  cane  5  feet  in  Length — ^thus  planted,  pruned,  and  trained, 
the  Concord  will  produce,  at  the  above  price  of  5  cents  a  pound,  ^680  per  acre.  Allow- 
ing |200  as  intereist  on  original  investment,  which  is  ample,  and  $100  per  annum  for 
cultivation  and  other  expenses  attending  marketing,  &c.,  loaves  $380  net  per  acre. 
Where  is  the  land  farmed  in  corn  or  other  product*  that  will  produce  any  more  f 

A  protracted  discussion  occurred  on  the  subject  of  the  failure  of 
the  fruit-crop  in  1873.  Mr.  Flagg  called  attention  to  a  report  made  to 
the  Warsaw  Horticultural  Society  in  relation  to  an  apple-orchaixi,  part 
only  of  which  was  in  blue-grass.  It  was  found  that  the  trees  which 
grew  in  blue-grass  were  not  killed,  but  came  through  in  tolerably 
good  condition,  while  those  in  cultivated  ground  were  killed.  It  was 
also  stated  that  at  Momence  and  elsewhere  trees  that  were  in  grass  were 
found  to  be  doing  better  than  those  that  were  not,  and  in  those  cases 
the  earth  was  several  degrees  cooler  than  where  it  was  bare  or  under 
cultivation.  Mr.  Galusha  also  alluded  to  this  report,  and  stated  that 
in  the  discussion  ui>on  it  the  committee  said  they  examined  the  trees 
that  were  killed,  by  digging  down,  and  they  found  on  the  south  side  of 
the  tree  where  the  sun  shone,  that  the  roots  were  dead,  while  on  the 
north  side  they  were  not.  They  attributed  the  injury  and  death  of  the 
trees  to  the  feet  that  the  soil  was  heated  and  became  too  hot  and  dry 
during  the  last  extremely  hot  summer,  and  thus  prepared  the  way  for 
the  death  of  the  trees  during  the  succeeding  severe  winter.  In  the 
blne-^ass  they  also  dug  down  to  the  roots  and  found  them  uninjured. 
Admitting  this  to  be  a  fact,  he  cautioned  fruit-growers  against  laying 
too  much  stress  on  blue-grass,  as  such  a  sunimer,  followed  by  a  like 
severe  winter,  might  never  again  occur,  and  to  put  orchards  in  grass 
and  get  stunted  trees  would  be  bad  policy.  Mr.  Minkler  said  that  the 
injury  to  the  trees  was  attributable  to  the  excessive  drought  and  dryness 
of  the  soil  after  a  heavy  crop  of  fruit.  The  trees  had  exhausted  all  the 
moisture  and  there  was  nothing  to  sustain  them  in  the  winter,  and  the 
excessive  frost  then  coming  on  killed  them.  Those  that  had  borne  the 
heaviest  crops  were  most  exhausted.  In  reply  to  a  question  as  to  what 
caused  the  death  of  trees  in  the  nursery,  which  had  never  borne  Iruit, 
Mr.  Minkler  said  that  one  variety  may  have  gone  to  rest  early  and  an- 
other variety  may  have  held  on  growing  until  late.  The  early  Eich- 
mond  went  to  rest  early  and  came  through  safe  and  sound,  while  other 
varieties  going  to  rest  late  exhausted  the  moisture  and  were  killed.  Mr. 
Wier  said : 

In  hot,  dry  seasons,  our  trees  do  not  grow  thriftily,  and  after  them  they  are  more 
liable  to  winter-kiUing,  which  we  attribute  to  the  severe  drought.  Per  ee,  of  course 
it  is  the  primal  cause,  but  the  drought  alone,  unless  much  more  severe  than  wo  have 
ever  experienced,  would  not  cause  such  disastrous  results.  Wo'  must  bear  in  mind 
that  our  long,  hot,  dry  summers  are  very  favorable  to  the  generation  of  many  minute 
noxious  insects,  particularly  leaf-destroying  ones,  as  well  aa  other  animal,  sporadic,  and 
fungoid  life :  these  preying  upon  the  leaves  at  the  most  critical  time,  (July  and  Au- 
gust,) send  tlic  tree  Into  the  winter  in  a  feeble,  impoverished  condition,  iiarticularly  its 
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roots.  In  Bucli  dry  and  hot  seasons  the  leaves  of  our  trees  swarm  with  leaf-hopperS| 
leaf-lice,  (or  aphideSj)  and  very  often  with  millions  of  leaf-feeding  mites,  or  aoaru  I 
have  seen  a  young  nursery  of  tens  of  thousands  of  apple-trees  without  one  perfect 
leaf  on  them  duriu^  July  and  August,  from  punctures  of  leaf -hoppers,  which  puncture 
the  leaves  with  thoir  beaks,  suck  their  vital  juices,  and  by  their  wounds  entirely  de- 
stroy the  digestive  organs  of  the  leaves.  The  aphides  injured  them  in  the  same  way. 
Of  aaarif  or  mites,  that  feed  upon  leaves,  there  appear  to  be  hundreds  of  species,  all 
closely  allied  to  the  so-called  red  spider,  so  well  known  in  creen-houses ;  these  appear 
to  feed  entirely  upon  the  under  cuticle  of  the  leaves,  which  is,  as  is  well  known^  the 
most  vital  part ;  they  not  only  gnaw  away  and  destroy  the  under  portion  of  the  leaves 
in  patches,  but  appei»>  to  smother  and  destroy  the  rest  by  covering  it  with  a  thick 
spider-like  web.  These  mites  are  almost  microscopic  in  size,  but  as  they  swarm  in*, 
countless  millions,  the  effects  in  a  dry  summer  are  very  appreciable.  They  not  only, 
do  grpat  damage  themselves,  but  their  wounds  and  punctures  form  nidi  for  the  spores^ 
of  destructive  fungi  of  various  kinds ;  these,  in  their  x>eculiar  seasons,  spread  with  the' 
greatest  rapidity,  and  quickly  destroy  any  vitality  that  may  be  left  in  the  foliage,  andj 
It  ^alls  to  the  ground  leaving  our  firuit-trees  as  we  often  see  them,  entirely  bare  of; 
foUage  early' in  August.  What  chance  is  there  for  such  a  tree,  bo  it  ever  so  hardy,  to,' 
pass  safely  through  our  severe  winters  T  Why  should  not  such  a  tree  be  dead  in  its. 
roots  the  next  spiing,  eveij  if  there  was  no  severe  winter  ?  To  have  good  roots  we 
must  have  mature^  fully  organized  leaves  to  build  them  ui>— no  leaves,  no  roote;  weak- 
ened leaves,  weak  roots. 

Professor  Eiley  thought  the  meteorology  of  the  last  few  years  had  a 
great  deal  to  do  with  the  destruction  of  tne  trees.  Excessive  heat  and 
drought  had  been  experienced  for  two  or  three  years,  and  notwithstand- 
ing an  abundance  of  rain  fell  last  spring,  it  was  so  violent  that  it  pene- 
trated the  ground  but  little.  Three  or  four  feet  down  there  was  not  a 
particle  of  moisture.  Wherever  the  cultivation  of  vineyards  had  been 
neglected  the  grounds  became  baked,  and  the  vines  greatly  suffered 
from  drought.  He  was  satisfied  that  the  excessive  drought  and  the 
severe  winter  which  followed  were  the  chief  causes  of  failure.  Mr.Flagg 
said  that  the  summer  of  1870  had  some  very  severe  drought  in  it;  that 
it  was  continued  through  the  fall  and  winter-  and  into  the  following 
spring — an  excessively  severe  condition  of  things.  The  summer  of  1871 
did  not  make  up  the  deficiency  of  moisture,  and  the  same  thing  was  con- 
tinued through  the  winter,  and  into  the  spring  of  1872.  Following  up 
this  great  drought,  and  the  second  great  bearing  which  left  the  trees  in 
a  very  enfeebled  condition,  was  the  excessive  cold  of  last  winter.  Mr. 
McAfee  thought  one  branch  of  the  subject  had  been  neglected.  If  any 
force  is  brought  to  bear  on  an  animal  or  plant  that  is  against  it  in  na- 
ture, that  animal  or  plant,  to  resist  to  the  best  possible  point,  should 
have  its  full  vigor,  and  its  full  powers  of  life  and  resistance ;  and  if  that 
plant  is  in  any  way  weakened  or  enervated  by  anything  that  has  hap- 
pened to  it  recently,  it  is  incapable  of  undergowing  this  stress.  He 
continued:. 

Now  look  at  our  seasons  for  a  few  years  past  in  Northern  Illinois.  We  shall  find  that 
for  three  years  past  it  has  suffered  from  droughts,  especially  last  fall,  and  especially 
during  the  latter  part  of  the  season,  when  the  buds  were  being  perfected,  when  the 
stores  of  plant  nourishment  were  to  be  laid  away— just  at  the  tune  when  the  plant  waa  in 
s^  flaccid,  drooping,  weakened  conditiou.  There  was  not  water  enough  to  make  its 
leaves  soft,  and  there  were  not  juices  suflScient  to  produce  the  starch  which  must  be 
laixl  aside  for  plant-food.  Perennial  plants  lay  away  the  food  in  late  summer  and  fall 
to  start  in  tiie  spring;  and  if  you  cut  them  off  early  from  all  sources  of  nourishment, 
tliey  will  grow  for  awhile  in  the  spring,  perhaps,  but  not  long ;  they  must  have  that 
food  laid  up.  Trees  in  a  condition  described  could  not  possibly  store  this  food,  as  the 
osmose  work,  which  is  coijig  on  from  cell  to  cell,  if  there  was  not  turgidity  enough  in 
the  plant,  could  not  take  place  properly;  the  staroh  granules  could  not  be  bom,  and 
therefore,  the  plant  would  die.  The  roots  were  quite  fiy  and  solid  until  the  frosts  of 
winter  came ;  there  was  not  a  particle  of  mud  to  impede  the  running  of  wMjons  in 
our  section  of  the  country.  I  believe  right  there  lies  the  cause  of  the  trouble  last 
winter.  It  was  a  different  thing  to  killing  plants  by  excessive  freezing;  40^  below 
might  have  killed  them,  when  28^  would  not ;  but  2S^,  when  the  plants  were  in  such  a 
condition,  would  be  enough  to  kill-  them. 
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Daring  a  discnssion  on  the  subject  of  small  fruits,  Mr.  McAfee  stated 
that  the  tree-cricket  was  becoming  very  troublesome  to  cultivators  of 
raspberries  in  his  section  of  the  Stat«.  It  bores  the  canes  from  one  end 
to  the  other,  and  fills  up  the  orifice  with  eggs.  The  PhHadelphia  rasp- 
berry was  regarded  as  the  best  bexry  for  profit,  but  as  there  is  a  spurious 
variety  in  market,  cultivators  were  cautioned  against  purchasing  canes 
from  any  save  well-known  and  reliable  nurserymen.  The  Turner  rasp- 
berry was  highly  recommended  by  Mr.  Cralusha  and  Mr.  Nelson.  The 
berry  is  as  large  as  the  Philadelphia,  but  not  so  firm,  and  consequejitly 
not  so  good  for  market  purposes  5  but  for  family  use  it  is  all  that  could 
be  desired.  The  Clark  raspberry  was  regarded  as  a  failure  by  Mr,  Ga- 
lusha,  who  had  plowed  up  his  vines  and  planted  other  varieties  in  its 
place.  Of  the  Herstine  raspberry.  Dr.  Fumess  said  it  was  the  most 
valuable  and  desirable  variety  he  had  ever  grown.  The  color  and  size 
of  the  berries  are  similar  to  the  Philadelphia,  but  it  is  even  more  pro- 
ductive than  that  variety.  For  a  large-sized  berry  he  stated  that  he  had 
never  seen  its  equal. 

Professor  C.  V.  Eiley  read  an  interesting  paper  on  the  subject  of  ento- 
mology, the  cdncluding  portion  of  which  was  devoted  to  an  explanation 
of  the  habits  and  depredations  of  the  grape  Phylloxera.  After  alluding 
to  former  researches,  he  said: 

Last  faU  Professor  Plancbon  spent  a  month  in  this  conntry,  and  all  my  previous 
conclusions  were  verified  by  what  he  found  here.  First  of  all,  we  have  on  the  leaves 
of  some  of  our  varieties  of  vines,  especially  on  those  belonging  to  the  Miparia,  a  gaU 
or  excrescence,  on  the  under  side  of  the  leaf,  which  sometimes  covers  the  leaf.  If  we 
examine  them  we  shall  find  that  there  are  a  great  number  of  pale-yeUow  eggs  in  each, 
with  a  dark-yellow  mother-louse.  Sometimes  you  wiU  find  not  less  than  a  thousand 
of  these  eggs  in  a  single  gall.  Every  one  of  these  produces  a  louse.  Each  one  of 
these  lice  is  a  female,  and  is  capable  of  forming  new  galls  by  puncturing  the  leaf  with 
its  proboscis.  The  young  lonse  crawls  and  forms  a  new  gall  without  impregnation.  It 
increases  until  it  becomes  like  its  mother  in  size,  and  is  soon  surrounded  by  five  or  six 
hundred  or  a  thousand  e^gs.  Now,  if  from  a  single  mother4ouse  a  thousand  e^gs  are 
obtidned,  in  five  generations  the  number  of  lice  will  foot  up  one  thousand  biUions  of 
individuals. 

This  gall  form  is  but  a  transient  form.  Three  or  four  years  ago  it  was  most  abun- 
dant, especially  on  the  Clinton ;  last  year  it  was  more  on  the  Taylor  and  Delaware  than 
on  the  Clinton.  This  year  it  has  scarcely  been  seen.  As  I  said,  it  is  onlv  a  transient 
form,  the  true  being  the  root  form  or  radiciclosa.  On  the  roots  they  collect  in  little 
companies,  and  cause  by  their  punctures,  not  galls,  but  swellings  of  the  roots.  The 
moment  the  lice  have  done  their  work  and  be^  to  leave,  these  swellings  wiU  shrink 
up  and  the  roots  decay  and  fall  off.  So  it  is  with  the  large  roots,  and  the  lice  we  find 
on  the  roots  are  always  tuberctdous.  The  gaU-inhabiting  form  exists  only  in  the  wing- 
less female  sex;  but  on  the  roots,  about  as  early  as  July,  you  wiU  find  winged  individ- 
uals appearing.  This  root  form  presents  us  with  individuals  of  both  sexes.  In  the 
male  tne  body  is  shorter  than  in  the  female.  In  July,  and  all  along  after  then,  they 
are  becoming  winged  insects.  These  insects  spreacT  over  the  ground— windless  and 
winged — they  also  crawl  along  the  roots  under  ground.  The  winged  female  is  always 
burdened  with  from  three  to  five  eggs.  These  few  eggs  are  probably  deposited  in  the 
fuzzy  matter  of  the  vine.  So  that  you  see  the  insect  can  be  transported  either  in  new 
vines  or  on  cuttings.  This  will  explain  how  it  was  introduced  into  France  some  ten 
years  ago,  or  perhaps  longer.  The  winged  insect  also  flies,  and  deposits  eggs  in  neigh- 
boring vineyards.  ♦^  *  »  While  the  insect  is  on  the  small  roots  the  evidence  of 
their  work  is  loss  conspicuous,  but  as  the  roots  waste  away  the  symptoms  become  more 
acute,  and  at  this  stage  of  the  disease  the  lice  have  generaUy  left.  A  small  number  of 
root-lice  produce  no  serious  effects  on  the  vine :  it  is  only  when  they  are  numerous  and 
cause  not  only  the  fibrous  roots,  but  even  the  large  roots,  to  waste  away,  that  the  dis- 
ease becomes  serious. 

As  a  remedial  or  preventive  measure  I  have  urged  grafting  of  the  more  tender  vari- 
eties on  roots  of  those  that  are  stronger.  Most  of  our  native  varieties  are  strong,  and 
the  tougher-rooted  varieties  resist  the  puncture  of  the  louse  more  than  the  others  do. 
*  *  *  The  disease  is  in  the  form  of  little  cancerous  spots  which  cause  the  spots  to 
rot.  Ton  may  imagine  how  little  the  true  nature  of  this  disease  is  understood  when  I 
say  that,  notwithstanding  all  that  has  been  written  for  the  last  three  years,  thousands 
and^thousands  of  francs  have  been  spent  in  Franco  to  find  a  remedy.    I  am  happy  to 
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say  that  wo  now  have  what  we  thiuk  is  a  remedy— thi&  is  the  bisulphide  of  carbon. 
This  rera'edy,  bo  far,  has  proved  effectual  in  killing  the  lice.  It  is  a  very  volatile 
liquid,  and  is  put  in  three  or  four  holes  around  the  vine.  The  holes  are  stopped  up 
rapidly,  and  the  vapor  from  it  carbonizes  the  insect  and  does  not  hurt  the  vine. 

Mr.  J.  E.  Gaston,  of  Normal,  111.,  furnished  the  following*  history  of 
the  Snyder  blackberry: 

It  was  found  growing  wild  on  Henry  Snyder's  farm,  near  La  Porte,  Ind.,  in  1851- 
He  planted  It  in  his  warden,  where  it  ha«  been  growing  and  pi'oduclng  fine,  lucious 
berries  every  year.  About  tlie  year  I8UU  the  La  Porte  Horticultural  Society  recom- 
mended it  as  the  best  berr>^  known  to  them,  ati<l  named  it  the  Snyder.  I  have  £riilted 
it  the  last  three  yeai-s  with  perfect  success.  AVhile  the  last  winter,  under  the  satae 
conditions,  the  Kittatinny  was  killed  to  the  ground,  the  Snyder  produced  a  foU  crop; 
many  of  the  terminal  buds  bloomed  and  produced  fruit.  We  claim  for  it  the  foUowiug 
qualities:  Great  hardiness  and  productiveness,  (has  not  winter-killed  for  twenty-two 
years,)  fin©  flavor,  and  no  hard,  sour  core,  so  common  to  other  varieties;  strong,  upright 
canes,,  with  short,  stout  laterals;  ripening  its  terminal  buds  perfectly;  sheds  it  leav^ 
efirly  and  clean;  the  foliage  is  a  dark,  rich  green;  the  canes  have  only  half  as  many 
thorns  as  Kittatiunv,  and  they  are  so  nearly  straight  they  do  not  hold  the  clothes  of 
the  pickers;  the  color  of  the  beny  is  a  glassy  black,  and  when  it  is  black  it  is  ripe. 
In  size  it  is  about  the  same  as  Kittatinny,  but  is  one-eighth  shorter,  and  ripens 
one  week  earlier.  The  bloom  is  nearly  all  out  at  one  time,  consequently  the  harvest 
is  short,  the  berries  bping  picked  in  from  fifteen  to  twenty  days. 

This  report  also  contains  the  proceedings  of  the  seventh  annual  meet- 
ing of  the  Northern  Illinois  Horticultural  Society,  held  at  Sterling,  in 
January,  1874,  and  many  essays  and  addresses  on  topics  of  interest  to 
the  farmers  and  the  fruit-growers  of  the  West,  but  the  limited  space 
allowed  to  these  reviews  forbids  further  quotations. 

IOWA. 

The  annual  report  of  the  Iowa  State  Agricultural  Society  for  the  year 
1872  fills  a  well-printed  volume  of  500  pages  and  upward.  It  contains 
the  proceedings  of  the  September  meeting  at  Cedar  Bapids,  and  the 
meeting  of  the  society  at  Des  Moines,  January,  1873 ;  detailed  reports 
of  the  treasurer  and  secretary,  showing  financial  operations  for  the  year; 
reports  of  awardmg  committees  of  the  nineteenth  State  fair;  abstracts 
of  reports  of  county  and  district  agricultural  societies;  essays  on  various 
subjects;  reports  of  discussions,  and  statistics  of  lines  of  railroads  doing 
business  in  lowu,  showing  principal  commodities  carried  East  and 
West,  &c. 

In  his  introductory  report  the  secretary  gives  a  detailed  statement  of 
the  condition  and  yield  of  the  principal  crops  of  the  State.  The  aver- 
age yield  of  corn  varies  in  different  localities,  from  25  to  75  bushels  per 
acre.  Many  fields  produce  as  high  as  105  bushels  per  acre.  Twenty- 
six  counties  are  estimated  as  averaging  from  25  to  40  bushels  per  acre ; 
thirty-two  counties  between  40  and  50  bushels,  and  twenty-four  coun- 
ties between  55  and  65  bushels  per  acre.  The  general  average  of 
eighty-two  counties  is  over  50  bushels  per  acre.  In  1871  the  corn  area 
of  the  State  was  estimated  at  2,500,000  acres,  and  the  total  crop,  with 
an  average  of  40  bushels  per  acre,  at  100,000,000  bushels.  In  the  year 
1872  only  ten  counties  report  any  decrease  of  area,  loss  from  late  spring 
rains,  gnib-worms,  or  other  causes,  and  these  were  limited  in  extent, 
while  the  majority  of  the  newer  counties  report  the  average  largely  in- 
creased. Basing  his  statement  on  the  ratio  of  increase  as  established 
by  the  four  preceding  years,  the  secretary  estimates  the  number  of  acres 
devoted  to  this  crop  in  the  year  1872  at  2,633,891,  which,  at  an  average 
of  55  bushels  per  acre,  produced  the  enormous  amount  of  144,864,005 
bushels  of  corn.  The  supply  was  greatly  in  excess  of  the  demand,  and 
the  consequence  was  that  corn  and  pork  were  lower  than  for  several 
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years  past.  Large  quantities  of  the  former  were  consumed  for  fuel, 
which,  at  from  15  to  18  cents  per  bushel,  was  fouml  to  bo  cheaper  than 
wood.  Thirty-three  bushes  make  one  ton  of  corn,  which,  at  17  cents 
per  bushel,  would  be  worth  §5.61  per  ton.  For  heating  purposes  one 
ton  of  com  is  reckoned  as  equal  to  one  cord  of  hard-wood  at  $8.50  per 
cord,  a  difference  of  almost  one-fourth  in  favor  of  the  form^*. 

An  unosually  large  surface  of  new  ground  was  sown  to  wheat.  In 
some  of  the  southern  counties  the  area  was  slightly  decreased  from  ap- 
lurehensions  of  an  incursion  of  chfnch-bugs.  The  crop  was  harvested 
and  secured  in  good  condition.  In  Shelby  County  a  farmer  raised  oa 
81  acres  1,900  bushels,  and  sold  it  for  an  amount  sufficient  to  pay  fior 
an  entire  quarter-section  of  land.  Six  counties  report  an  average  of  25 
bushels  to  the  acre;  fourteen  counties  an  average  of  20  to  22;  eleven  an 
average  of  18;  twenty-one  an  average  of  15  to  17;  ten  an  average  of 
16;  nine  an  average  of  12 ;  nine  an  average  of  10 ;  and  two  an  average 
of  8,  or  a  general  average  of  over  15  bushels  per  acre.  Taking  into  ac- 
count the  increased  production  or  average  in  the  eighty  counties  report- 
ing, and  the  unprecedented  area  of  new  lands  converted  into  wheats 
fields  in  the  northwestern  counties,  the  secretary  thinks  the  prodoet  &t 
1872  may  safely  be  said  to  exceed  40,000,000  bushels. 

Increased  attention  is  being  paid  by  the  farmers  of  this  State  to  the 
improvement  of  cattle.  All  the  counties,  witJi  only  three  exceptions, 
report  the  importation  of  choice  breeds ;  and  a  general  awaki^ing  to 
the  importance  of  securing  better  breeds  both  for  beef  and  tho  production 
of  milk  seems  to  prevail.  Short-horns,  Devons,  Jerseys,  and  Ayrshires 
have  been  largdy  introduced,  and  are  giving  great  satis&ction.  An 
increased  attention  to  the  rearing  of  she^  is  also  reported  in  d^teen 
counties ;  thirty-eight  indicate  leiiB  attention,  decrease,  or  total  abandon- 
ment of  the  interest ;  thirty-one  show  importations  of  Cotswold,  Leicester, 
or  Southdowns,  and  in  many  localities  the  indications  are  that  i^eep 
will  become  one  of  tiie  recognized  branches  of  Arming  in  Iowa.  The 
State  has  eighty-five  woolen-mills,  with  a  capacity  of  196  sets  of  eaixls. 
The  number  of  sheep  returned  in  1872  was  521,826,  valued  at  $1,505478. 
The  entire  wool-clip  for  this  year  was  estimated  at  1,500,000  pounds. 

The  secretary  speaks  at  considerable  length  of  the  depredations  of 
insects  and  other  vermin.  In  Jane,  reports  from  Johnson  County 
stated  that  myriads  of  army- worms  {Leucania  unipuncta)  were  sweeping 
the  meadows  clear  of  every  spear  of  grass ;  at  night  they  would  gather 
in  piles  of  millions,  perhaps  for  warmtii,  and  during  the  day  would 
spread  themselves  forth  and  make  clean  work.  In  Lmiisa,  Van  Buren, 
Wapello,  Jefferson,  Muscatine,  Jasper,  Washington,  Iowa,  Adams,  &c., 
many  timothy-meadows  were  destroyed,  and  left  as  if  scorched  by  fire. 
In  Cedar  Township,  Muscatine  County,  *'  hundreds  of  acres  of  grass  were 
literally  eaten  up."  The  chinch-bug  did  much  damage  to  wheat  in 
Johnson,  Van  Buren,  Wapello,  Muscatine,  Lee,  Adams,  Washington, 
Warren,  Marshall,  Appanoose,  Deeator,  &c.  In  Lee  County  the  Hessian 
fly  did  some  damage  to  the  wheat-crop.  Immense  damage  was  done  to 
growing  vegetation  in  variotts  sections  of  the  State  by  the  grub-worm. 
Clarion  and  Loeas  Counties  suffered  severe  losses  to  valuable  grape- 
vines from  a  dark-brown  beetle,  three-eighths  of  an  inch  long,  pr(ft)ablx 
the  Bostrims  bicaudattts.  It  bores  into  the  vines  mostly  at  Uie  joints,' 
and  devours  tbe  pith  and  some  oi  the  wood.  Many  large  and  valuable] 
vines  were  destroyed.  lii  June  the  apple,  cherry,  and  plum  trees  in 
the  vicinity  of  Keokuk  were  greatlj  damaged  by  an  insect  resembling 
in  shape  and  size  the.  potato-bug.    It  is  of,  a.daxk,-g2:a£,c(dor,  and.  was 
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foand  on  the  limbs  of  the  trees.    They  girdle  the  large  limbs,  cut  off  the^ 
young  shoots,  and  spoil  the  shape  of  a  tree  in  about  one  day. 

Stock  suffered  considerably  from  various  diseases.  The  epidemic, 
among  horses  prevailed  in  rather  a  mild  form,  and  while  but  few  fatal' 
cases  are  reported  none  seem  to  have  escaped  the  contagion.  Neai. 
Moulton,  Appanoose  County,  over  one  hundred  head  of  cattle  died  fit)m 
a  disease  supposed  to  be  Texas  fever,  communicated  through  droves  of 
cattle  brought  from  the  Southwest,  and  fed  in  that  neighborhood.  The 
mortality  among  swine  was  unusually  great  In  every  part  of  the  State 
and  at  all  seasons  hogs  died  in  defiance  of  what  seemed  judicious  care, 
and  in  conditions  of  no  care  at  all.  Losses  of  one  hundred  or  more  by 
a  single  individual,  or  in  a  circumscribed  neighborhood,  were  frequently 
reported. 

The  nineteenth  annual  fair  of  the  society  was  held  at  Cedar  Rapids, 
commencing  on  the  9th  and  ending  on  the  13th  day  of  September.  It  was 
largely  attended  by  the  people  of  the  State,  and  in  every  respect  more 
successful  than  any  which  had  preceded  it.  The  receipts  from  all 
sources  were  $18,691.  Fifty  per  cent,  of  this  amount  was  paid  in  pre- . 
miums.  Jfi.  his  opening  address  before  the  fair,  President  John  Scott 
gives  the  following  account  of  the  introduction  of  blooded  cattle  into 
the  State  by  Mr.  Oliver  Mills : 

Fifteen  yean  aso  lie  (Mr.  MiUs)  settled  in  Cass  County^  Iowa,  then  "but  sparsely  iiopu- 
lated,  and  with  Lsurge  qnantites  of  very  ''superior  grazing-londs,  open  as  public  com- 
mons, with  the  intention  of  feeding  caUle.  He  expected  to  purchase  a  large  propor- 
tion of  his  stock  from  the  people  of  that  section,  and  nis  fi^st  act  was  to  distribute 
twelve  valuable  thoroughbred  short-horn  bulls  among  these  people  free  of  cost.  Mark 
the  result :  from  this  single  act  of  one  man  with  foresight  and  Uberalty  the  whole 
Nishnebotany  can  boast  oi  the  finest  grade  of  cattle  in  Iowa  to-day,  and  have  received 
for  years  an  addition  to  their  revenues  scarcely  to  be  estimated. 

Let  me  ^ve  an  example  in  iUustration.  In  April  last  Mr.  Mills  sold  six  high-grade 
steers  of  nis  own  breeding.  One  of  these,  only  thirteen  months  old,  weighed  1,275 
pounds,  and  brought  him  ^0.  Five  others,  two  years  old,  averaged  1,550  pounds,  and 
sold  for  $97  each.  A  lot  of  three-year  old  steers,  sold  about  the  same  time,  weighed 
2,050  pounds  each,  and  brought  $123  per  head.  JBut  perhaps  the  best  iUustraticm  is 
found  in  the  experience  of  Mr.  Mills'  son,  who  bought  a  bunch  of  yearlings  in  Sep- 
tember— ^half-bloods — costing  only  some  $16  each,  and  weighing  on  the  10th  of  June 
following  an  average  of  1.350  pounds,  and  selling  for  |66.50  per  head. 

While  a  few  men  were  aoing  business  in  this  way,  what  was  the  course  of  the  aver- 
se Iowa  farmer  T  Your  neighbors  and  mine  were  selling  two-year  old  steers,  full-fed, 
the  common  stock  of  this  country,  at  less  t^an  $47  per  head,  making  a  difference  to 
them  and  the  country  of  more  than  $50  per  head  in  lavor  of  blood  alone.  Now  mul- 
tiply this  by  the  number  of  cattle  marketed  annually  by  our  farmers,  and  we  have  tho 
astonishing  result  of  two  hundred  times  $50,  equal  to  $10,000,000  per  annum,  which 
depends  upon  the  conduct  of  our  Iowa  farmers,  and  which  are  gained  by  their  wisdom 
6c lost  by  their  folly  in  one  branch  of  industiy  alone. 

In  an  address  delivered -^^efore  the  Jannary  meeting  of  the  directors 
of  the  society,  held  at  Des  Moines,  President  Scott  urges  the  develop- 
ment of  the  resources  of  the  State  by  the  encouragement  of  immigra- 
tion and  the  building  up  of  home  manufactories.    He  says :    -* 

The  great  need  of  Iowa  at  present  is  a  development  of  her  resources,  and  an  increase 
of  population  and  wealth  consequent  thereon,  to  be  mainly  brought  about  by  encour- 
aging manufactures  here,  thus  bringing  the  consumer  and  the  producer  side  by  side, 
and splviug  forever  this  vexedquestion  of  transportation  of  bmlky  products  of  little 
value.  V^hat  are  the  facts  T  Wo  expott  hides  and  import  leather,  pay  freights  both 
ways.  While  flax  is  a  cheap  and  abundant  product,  we  pay  for  its.  cultivation  at  a 
distance,  burn  the  com  that  would  feed  the  manufacturer,  and  import  our  linseed-oil. 
We  export  rags,  waste  other  valuable  material,  bum  straw,  and  import  large  quantities 
of  paper.  We  export  wool  and  import  its  products,  bum  com,  and  pay  £x)ights  both 
ways.  W^ exi>ort  cattle  and  hogs,in  large  quantities,  a^d  import  lard-oil,  candles,  glue, 
soaps,  hair,  dried  beef,  cured  hams,  cured  meats,  paying  ueigbt  both  ways.  With 
samples^  of  sirup  and  sugar  here  before  us  that  are  grown  from  our  soU  and  manufac- 
tured^ at  a  profit,  we  exliust  our  soils  to  raise  wh^at,  give  one  bushel  for  marketing 
another,  and>buy,the  Cuban  article,  supporting  the  luxuiyi>f  the  ship  owner,  tho  palace 
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of  the  importer,  the  railway  king,  tho  onny  of  middle-meny  great  and  small,  while  onr 
lands  that  we  know  will  produce  sorghum  and  imphee,  and  that  we  believe  will  raise 
the  best  article  of  sugar-beet,  is  annually  sold  for  unpaid  taxes.  We  buy  lime,  cement, 
stucco,  land>plaster,  fire-clay,  fire-brick,  tile,  and  all  kinds  of  pottery  and  earthen- 
ware, with  millions  of  dollArs'  worth  of  raw  material  under  our  feet.  With  all  our 
milk-product  we  do  not  make  the  cheese  we  eat,  and  for  lack  of  proper  manipulations 
much  of  the  so-called  butter  we  ship  rates  in  market  as  an  axle  grease  of  poor  quality. 
We  import  starch  at  heavy  expense,  use  com  for  fuel,  and  leave  potatoes  to  rot  in  the 
ground.  We  expend  annually  hundreds  of  thousands  of  dollars  for  canned  fruits, 
vegetables,  and  pickles,  burning  our  com  to  cook  that  canned  at  Elgin,  Benton  Harbor, 
anu  Yarmouth.  We  buy  our  cooperage,  sash,  doors,  blinds,  tubs,  pails,  baskets,  and 
above  all  our  agricultural  imi)lements,  at  enormous  cost,  pay  the  pettifoggers  for  fore- 
closing mortgages  to  pay  our  indebtedjiess  on  all  of  them,  and  then  utter  pitiful  wails 
about  hard  tunes. 

The  panacea  for  all  these  ills  is  to  be  found  in  tanneries,  oil-mills,  paper-mills,  woolen- 
mills,  meat-packing  and  curing  houses,  glue-factories,  cheese-factories,  butter-factories, 
candle-factories,  sugar-factories,  lime-kilns,  plaster-mills,  potteries,  manufactories  of 
canned  goods,  pickles,  wooden- wares,  cooperage,  and  the  multitude  of  agricultural 
implements.  We  want  all  these  that  we  may  get  the  articles  we  consume  at  less  cost, 
that  their  producers  may  consume  our  surplus  food  at  better  prices  to  us  and  less  cost 
to  them  than  it  must  bear  to  others  like  them,  who  use  it  at  a  distance. 

Mr.  Phineas  Caldwell  contributes  a  valuable  paper  on  the  subject  of 
sorghum  and  its  production  in  Iowa.  He  gives  the  total  area  devoted 
to  the  cultivation  of  this  crop  in  1871  at  ^,000  acres.  This  he  values 
at  $68.13  per  acre,  giving  a  total  of  $2,726,200  for  the  entire  crop.  Mr. 
William  Smay,  of  Story  County,  seems  to  be  the  only  person  in  the 
State  who  has  succeeded  in  making  sugar  from  this  cane.  He  has  made 
large  quantities  the  past  three  or  four  years.  Mr.  Caldwell  has  used 
two  barrels  manufEictured  by  him  and  speaks  very  highly  of  it.  It  does 
not  color  tea  or  coffee  in  the  least.  The  molasses  is  made  in  a  pan  so 
arranged  that  all  the  scum  can  be  removed.  Sometimes  the  molasses 
granulates  in  a  few  days ;  again,  it  may  require  from  one  to  six  months. 
He  regards  the  Otaheitan  as  the  only  variety  that  wUl  certainly  make 
sugar.  The  yield  is  from  six  to  nine  pounds  of  sugar  per  gallon  of 
sirup.  The  following  is  given  as  a  fair  average  of  the  cost  of  cultivat- 
ing this  crop:  Plowing  and  harrowing  one  acre,  $2.50;  planting  and 
hoeing,  $4;  stripping,  cutting,  and  hauling,  $6;  rent  of  land,  $4;  cost 
of  manufacture,  $22.50;  total,  $39. 

Placing  the  sirup  at  the  low  estimate  of  50  cents  per  gallon,  and  the 
yield  at  100  gallons  per  acre,  which  is  regarded  as  a  very  moderate 
estimate,  it  leaves  a  profit  of  $11  per  acre.  Mr.  Smay  reports  a 
clear  profit  of  $82.50  on  sirup  from  two  and  one-half  acres,  and  adds : 
"I  expect  to  do  better  than  this.  1  will  make  from  five  to  seven  pounds 
of  sugar  to  the  gallon,  and  have  more  than  enough  sirup  left  to  pay  for 
separating  it." 

Mr.  E.  W.  Skinner,  of  Sioux  City,  gives  the  following  directions  for 
planting  and  cultivating  Chinese  sugar-cane,  and  the  manufacture  of 
sirup  therefrom : 

Phint  early,  that  the  seed  may  fall  in  moist  earth ;  avoid  weedy  land ;  plant  as  soon 
after  plowing  as  may  be,  so  that  the  cane  wiU  have  equal  chance  witn  the  weeds. 
Sorffhnm  requires  more  nearly  the  treatment  of  the  grasses  in  planting  than  cereals. 
It  uiould  be  planted  before  com,  and  covered  light.  It  wiU  stand  more  frost  and 
freezing  than  corn,  and  if  cut  down  by  an  early  frost  it  will  staj^  again  if  the  roots 
are  not  injured,  though  it  is  best  to  nip  off  the  frosted  leaves  by  hand.  Seed  should 
never  be  planted  without  first  being  tested  by  sprouting*  Cultivation  should  be  com- 
menced as  soon  as  the  plants  are  weU  out  of  the  ground,  and  must  bo  thorough  while 
the  plants  are  smaU.  Late  cultivation  must  be  avoided*  Harvesting  varies  with  sea- 
sons and  varieties ;  the  best  siru^  is  made  from  cane  not  fully  ripened.  As  soon  as 
matured,  cut,  pile,  and  cover  with  leaves;  never  aUow  it  to  stand  after  maturity  in 
connection  with  the  roots.  The  best  time  to  work  is  when  the  cane  is  tipe,  but  with 
proper  pilinc  and  covering  it  may  be  kept  for  weeks  without  spoiling.  Early  frosted 
cane  shquld  be  worked  at  once.  The  great  impediment  to  success  is  the  want  of  good 
seed.    To  get  the  best,  seed^shQuld.be  procored^from  ©very,  field  of.  ripened  cane  that 
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fields  200  gallons  of  sirup  per  aci«.  Tliey  may  be  kei^t  good  and  fresh  for  three  or 
jour  yeors,  aud  \\-hen  a  good  yielding  field  is  fonnd  a  supply  shonld  he  gathered  and 
careluliy  savwl  for  tbclniure. 

lu  workiug,  the  first  thiu^  to  be  done  is  to  select  good  and  efficient  machinery,  and 
to  have  it  well  arranged.  '1  iie  first  cost  of  good  apparatus  is  greater  than  that  of  a 
poor  article,  but  the  diii'erence  is  soon  made  np  by  tbe  increased  pix>fit  of  working  it. 
The  ait- h  aud  chimney  to  the  evaporator  should  be  bo  constructed  as  to  insure  a  good 
di-anght.  When  the  juive  is  placeil  in  the  evaporator,  it  should  at  once  be  brought  to  a 
brisk  boiling;  if  boiled  slowly,  the  gumming  matters  will  not  be  scpai-ated,  bat 
more  thoroughly  iucoi*j)orated.  The  scum  should  all  be  saved  carefully.  The  first  that 
rises,  the  green  scum,  should  be  placed  by  itself  and  fed  to  the  stock.  The  lighter 
scum,  or  tbat  which  lises  toward  the  ba<'k  end  of  the  pan,  should  be  put  into  a  barrel 
and  when  cool  skimmed  again,  and  then  put  into  the  evapoi*aior  and  reboiled,  with  a 
small  addition  of  juice.  Irom  tbo  wasbings  and  skimmings  of  this  scum  an  abundant 
supply  of  vinegar  may  be  made.  The  evai>oi-at or  should  always  be  covered,  for  if  left 
exposed  to  the  sweep  of  cold  current*  of  air,  it  will  greatly  retard  the  evaporation. 

Salt  is  the  best  aiHl  most  coiivcuieut  pnrilier.  It  acts  the  same  as  blood  in  coagolat- 
ing  impurities ;  it  also  corrects  the  acid  taste.  Usually  one  teacupful  to  a  ban*el  of 
juice,  mixed  befoi-e  it  is  put  into  the  evaporator ;  in  cleai*,  good  juice,  one-half  that 
quantity.  For  sour  juice,  saleratus  is  preferable  to  lime,  as  it  does  not  color  the  sirup. 
The  exact  quantity  to  be  used  can  only  lie  determined  by  the  use  of  litmus-paper; 
ordinarily  a  teaspoonful  in  a  barrel  of  juice  is  sufficient.  Gootl,  sweet  cane,  worked 
at  the  proper  time,  will  not  require  any  salei-atus,  but  any  juice  will  bo  improved  by 
the  use  of  salt.  Fuel  is  a  most  important  item,  and  liay  may  be  used  with  the  very 
best  results ;  it  makes  a  strong  blaze,  doee  not  require  any  more  attending  than  wood, 
and  to  my  mind  solves  the  pi'oblcm  of  reducing  sorghum  on  the  prairies. 

The  following  resulte  of  experimeuts  Tvith  crops  in  Scott  Ooanty  were 
communicated  by  Mr.  John  Long: 

Early  Crimean  wheat  — I\re?rc  ears. — The  ground  was  in  com  last  year.  In 
spring,  as  soon  as  the  ground  was  in  good  enter,  we  cut  the  stubble,  plowed  six  inches 
deep,  harrowed  twice  before  sowing,  twice  after,  sowed  with  drill  on  10th  of  April, 
two  bushels  per  acre,  and  rolled  it ;  cut  with  the  Marsh  harvester.  Yield,  25  buwek 
per  acre.    Total  yield,  300  bushels. 

Bajiley^ Sixteen  acres. — The  cronnd  prepared  same  as  for  wheat.  Sowed  on  10th 
day  of  April,  with  drill,  two  buMiels  per  a<?re ;  cnt  with  McConnick  reajier.  The  cpop 
was  80  heavy  that  it  lodgetl  badly.  Owing  to  heavy  rains  the  grain  was  disci^ored. 
Yield,  39f  bushels  per  acre.    Total  yield,  €30  bushels. 

Swedish  oats — Ttcelve  acres, — Ground  prepared  same  as  for  wheat.  Sowed  on  the 
22d  day  of  April,  with  drill,  two  bushels  per  acre.    Yield  50  bushels  per  acre. 

PoTATOE8~/Stx  (2c?r8.—The  ground  was  in  com  last  year.  We  cut  the  stalks,  raked 
and  burned  them ;  plowed  ei^lit  inches  deep  on  the  26th  of  April,  hairowed  twice, 
marked  tbree  feet  each  way.  Potatoes  cut  to  one  eye  in  a  set ;  planted  three  sets  in  a 
hill;  covei-ed  with  a  hoe;  han*owed  twice  just  as  they  wei*e  coming  through  tlie 
ground ;  cultivated  five  times ;  dug  with  a  fork*    Yield,  241  bushels  per  acre. 

Corn — Fiorty-six  a^iree. — Stubble-ground ;  hauled  twelve  loads  of  manui^  to  the  acre ; 
plowed  half  in  the  fall  and  half  in  the  spring,  nine  inehee  deep.  Fall  plowing,  ailti< 
vated  once  ;  harrowed  twice.  Spring  plowing,  harrowed  twice.  Marked  ttJee  feet 
aiKl  ten  inches  each  way  ;  planted  four  gitdns  to  the  hUl ;  planted  fixmi  the  5th  to  the 
20th  of  May;  harrowed  once  just  as  it  was  coming  through  the  gixrand;  cultivated 
three  times  with  double  cultivator.  Yield,  75  bushels  per  acre.  Total  yield  3,450 
bushels. 

KANSAS. 

The  transactions  of  the  Kansas  State  Board  of  Agriculture  for  the  year 
1872  contains  the  special  report  of  Mr.  Alfred  Gra^,  the  secretary ;  the 
proceedings  of  the  bo^rd  embracing  a  report  of  tlie  annual  exhibition 
held  at  Topeka  in  September  of  this  year ;  reports  of  district  and  county 
organizations,  with  a  sj^nopsis  of  awards,  and  a  general  review  of  the 
condition  and  progi'css  of  these  societies^  prize  essays  and  x>ntcticai 
papers,  embracing  a  vast  amount  of  useful  information  on  subjects 
relating  to  agricnlturo  and  the  mechanic  arts;  a  paper  explanatory  of 
the  Department  of  Science,  a  society  which  has  been  made  a  co-ordinate 
branch  of  tiie  State  Board  of  Agiiculture;  an  iutereating  paper  on  the 
subject  of  the  State  Agricultural  College;  sevend  illustrated  articles 
jBrom  the  pen  of  Professor  IRiley  on  the  science  of  entomology,  &c.    To 
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this  is  appended  the  transactions  of  the  State  Horticultural  Society, 
embracing  interesting  discussions  and  some  very  able  papers  on  the 
subject  ot  fruit-growing  in  Kansas.  The  whole  is  embraced  in  a  well- 
printed  volume  of  G38  pages. 

In  his  special  or  preliminary  report  the  secretary  states  that  during 
the  past  year  there  has  been  an  increasing  interest  in  and  demand  for 
information  concerning  agriculture,  horticulture,  stock-raising,  manu- 
factures, &c.,  by  those  who  are  seeking,  as  well  as  those  who  have 
already  found,  homes  in  the  West.  He  thinks  that  well-prepared  and 
carefully  digested  tables,  showing  the  actual  progress  and  development 
of  the  State,  so  that  comparative  statements  with  the  progress  of  other 
years  and  other  States  could  be  made,  would  prove  of  incalculable  value 
in  inducing  immigration.  Speaking  of  the  importance  of  a  thorough 
knowledge  of  the  principles  which  underlie  all  successful  agriculture, 
he  says : 

There  is  no  proi)08ition  more  self-evident  to  the  caref al  observer  than  that  individ- 
ual and  national  prosperity  depends  upon  the  productive  qu^dities  of  the  soil.  WHiiere 
the  soil  is  rich  and  the  fertility  is  maintained  through  a  series  of  years,  an  accumula- 
tion of  wealth  is  the  result,  which  in  part  is  observable  in  improved  school-houses  and 
churches,  comfortable  and  attractive  homes,  and  the  varied  luxuries  and  einoyments 
attending  prosperity.  Where  the  soil  is  poor,  or  the  fertility  is  not  maintained,  a  corre- 
sponding decline  and  want  of  thrift  is  noticeable.  All  the  surrounding  and  dependent 
industries  are  quickened  or  deadened  by  the  degree  of  prosperity  attenaiD|;  the  former, 
or,  more  truly  speaking,  by  the  elements  of  fertility  maintained  in  the  soiL  The  grad- 
ual decline  of  fertility  may  not  be  observable  until  too  late  to  apply  the  proper  reme- 
dies. The  incalculable  value,  therefore,  of  the  statistics  gathered  from  year  to  year 
to  enable  the  farmer,  the  political  economist,  and  the  statesman  to  c<MDprehend  at  one 
glance  the  true  condition  of  things  needed,  can  readily  be  seen.  If  soil  vriU  produce 
less  per  acre  of  any  given  crop,  or  of  the  principal  crops^  in  1872  than  ten  years  ago, 
it  is  important  t?o  individuals  and  the  State  to  know  it  m  order  to  apply  tlie  proper 
remedies. 

An  important  convention  of  the  formers  of  Kansas  was  held  at  Topeka 
on  the  26th  and  27th  of  April,  1873,  the  proceedings  of  which  appear 
in*the  present  volume  of  the  transactions  of  the  board.  The  meet- 
ing was  cidled  for  the  pui^K>Be  of  devising  means  looking  to  a  rednctior 
of  transportation  rates.  Mid  for  the  better  protection  of  the  farmer  in 
the  disposition  of  his  products.  Mr.  Bronson,  of  Douglas  County,  in 
explaining  the  objects  of  the  meeting,  called  attention  to  the  fact  that 
tiie  £EUiner  is  actually  giving  one-half  of  his  products  to  an  inconsiderable 
nnmber  of  men  for  handling  the  other  half.  As  a  result  of  this,  colossal 
fortunes  have  been  amassed,  and  enormous  monopolies  have  gTOwn  up 
out  of  the  wealth  that  should  have  been  retained  by  the  farmers.  Under 
the  present  system,  out  of  all  they  produce  there  is  left  them  barely  suffi- 
cient to  recuperate  the  physical  exhaustion  incurred  in  producing  it. 

Governor  Robinson  thought  that  the  only  remedy  farmers  could 
hope  for  was  by  well-considered  organization.  The  old  question  of  de- 
mand and  supply  was  obsolete^  none  of  the  great  interests  were  ruled 
by  it.  It  is  now  combination  which  determines  the  price  at  which  iron 
and  other  commodities  are  sold  fixMn  New  York  to  San  Francisco.  All 
classes,  whether  they  be  mechanics,  engineers,  shoemakers,  or  boot- 
blacks, combine  and  fix  the  price  of  their  diflFerent  products  or  labor. 
We  have  parallel  lines  of  railroad,  but  they  combine  and  do  not  com- 
pete. If  the  farmers  were  to  combine  and  hold  their  hands,  the  people 
would  perish.  There  was  bat  one  course  for  the  farmer  to  pursue, 
and  he  would  not  give  one  fig  for  anything  they  would  accomplish  unless 
they  did  it  He  advocated  county  and  State  organizations,  auxiliary  to 
a  national  one.  and  all  should  be  in  correspondence  with  headquarters. 
The  national  directory  should  set  the  price  for  farm-products  in  our  cities, 
after  all  the  necessary  statistics  have  been  furnished  by  the  subordinate 
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organizatioDS.  The  State  organizations  shonld,  within  their  limits,  gather 
statistics  and  fix  prices,  and  coanty  societies  should  do  the  same. 
The  fanner  wonld  then  handle  the  same  weapons  and  be  on  the  same 
footing  with  dealers  in  iron,  wool  and  cotton. 

Several  gentlemen  followed.  Governor  Eobinson  in  brief  addresses, 
indorsing  the  plan  set  forth  by  him.  The  following  resolutions  were 
finsdly  adopted  as  the  sense  of  the  convention : 

1.  That  organization  is  tho  great  want  of  the  producing  classes  at  the  present  time, 
and  we  recommend  every  farmer  in  the  State  to  become  a  member  of  some  fanner's 
club,  grange  of  the  Patrons  of  Husbandry,  or  other  local  organization. 

2.  That  the  taxes  assessed  upon  the  people,  both  by  national,  State,  and  local  govern- 
ments, are  opressive  and  unjust,  and  vast  simis  of  money  are  collected  far  beyond  the 
needs  of  an  economical  administration  of  government. 

3.  That  we  respectfully  request  our  Senators  and  members  of  Conffress  to  vote  for 
and  secure  an  amendment  to  the  tariff  laws  of  the  United  States,  so  that  salt  and  lum- 
ber shall  be  placed  on  the  free  list,  and  that  there  shaU  be  made  a  material  reduction 
on  the  duty  on  iron,  and  that  such  articles  as  do  not  pay  the  cost  of  collection  bo  also 
placed  on  the  free  list. 

4.  That  we  earnestly  request  the  legislature  of  our  State,  at  its  next  session,  to  en- 
act a  law  regulating  freights  and  fares  on  our  railroads  upon  a  basis  of  justice,  and 
that  we  further  request  our  members  of  Congress  to  urge  the  favorable  action  of  that 
body,  where  the  full  power  exists  beyond  aU  doubt,  to  the  same  end,  and,  if  need  be, 
to  construct  national  highways  at  the  expense  of  the  Government. 

5.  That  the  act  passed  by  the  legislature,  exempting  bonds,  ndtes,  mortgages,  and 
judgments  from  taxation  is  unjust,  oppressive,  and  a  palpable  violation  of  t^e  State 
constitution,  and  we  call  upon  all  assessors  and  the  county  boards  to  see  that  said 
securities  are  taxed  at  their  fair  value.  « 

6.  That  giving  banks  a  monopoly  of  the  nation's  currency,  thereby  compelling  the 
people  to  pay  them  such  interest  therefor  as  they  may  choose  to  impose,  seven-tenths 
of  which  interest  we  believe  is  collected  from  the  farmers,  is  but  little  less  than  legal- 
ized robbery  of  the  agricultural  classes. 

At  the  January  meeting  of  the  board,  Dr.  John  A.  Warder,  of  Ohio, 
briefly  addressed  those  present  on  the  subject  of  forest-tree  culture.  He 
said: 

The  planting  of  forests  is  a  momentous  question,  and  no  one  doubts  it,  whether 
planted  for  the  wants  of  life,  for  shelter,  or  for  a  continuous  supply  of  water.  One- 
Hfth  of  every  farm  might  be  devoted  to  trees ;  there  are  trees  for  all  kinds  of  lands, 
and  there  was  good  autnority  for  saying  that  one-fifth  so  planted,  the  remaining  por- 
tion would  produce  more  than  the  whole.  The  climate  of  Illinois  is  less  windy  to-day 
than  forty  years  ago  j  this  can  only  be  attributed  to  the  growth  of  trees,  to  fencing 
and  to  other  obstructions.  Oeneral  lines  and  groves  of  trees  modify  the  climate ;  breaic 
up  the  soil  and  you  have  a  moister  atmosphere,  and  the  coming  in  of  long  grasses  to 
the  displacement  of  a  shorter  growth  are  sure  indications  of  miprovement  in  condi- 
tions of  moisture.  Dead-furrows  that  run  off  water  and  make  baa  washings  shouldbe 
avoided.  Plant  timber,  and  plenty  of  it,  to  counteract  the  aridness  of  pastures.  Such 
is  the  destructiou  of  timber  going  on  everywhere  that  the  present  supply  would  end 
in  twenty-five  jrears.  The  forests  of  New  York  and  Maine  attest  its  truth.  The  tim- 
ber-trees of  Maine  are  nearly  exhausted,  and  twenty  years  more  will  accomplish  it  in 
Michigan.  The  railroads  of  Kansas  have  consumed  nearly  every  stick  of  timber  on 
their  Ones.  Plant  trees  for  profit ;  it  can  be  shown  that  tree-planting  is  profitable  as 
a  crop.  The  timber  of  our  domain  is  scant,  and  only  sufficient  for  the  immediate  local- 
ities. There  are  fifty  thousand  miles  of  railway  now  in  the  United  States,  and  it  goes 
on  increasing,  every  mile  of  which  consumes  2,700  cross-ties,  made  of  young  trees,  two 
to  three  to  the  tree ;  15,000  acres  of  land  must  be  stripped  every  eight  years  for  ties, 
not  to  mention  bridges  and  fencing  for  tracks.  An  immense  amount  of  wood  is  re- 
quired for  locomotives,  and  it  takes  from  90,000  to  100,000  acres  to  feed  the  engines  a 
year.  It  took  20,000  walnut-trees  to  furnish  a  European  factory,  which  wmo  to  be  used 
in  making  gun-stocks  for  rifles  to  be  sent  back  to  this  country. 

Mr.  J.  A.  Beal  contributes  a  paper  on  the  subject  of  raising,  feeding* 
and  managing  horses.  The  writer  devotes  the  largest  portion  of  his 
essay  to  the  treatment  of  brood-mares  during  the  period  they  are  carry- 
ing their  foal,  and  to  the  care  and  proper  management  of  colts.  His 
experience  has  taught  him  that  the  dam  should  not  be  worked  while 
suckling  her  colt,  but  if  it  should  bo  found  necessary  to  use  her,  great 
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care  should  be  taken  that  she  is  not  overworked.  Good  pasture  for  her 
is  almost  indispensable  to  the  growth  of  the  colt ;  a  little  grain,  regu- 
larly given,  is  also  necessary.  Colts  should  not  be  weaned  too  soon ; 
if  they  can  run  with  the  motiier  six  or  eight  months,  so  much  the  better. 
The  mother's  milk  furnishes  the  best  nourishment  for  it  until  the  stom- 
ach is  fully  prepared  by  age  for  stronger  and  coarser  food.  Much  is  lost 
in  tdie  form  and  growth  of  colts  by  scSfering  them  to  fall  off  in  flesh  at 
weaning ;  they  should  be  kept  steadily  growing,  especially  for  the  first 
two  years,  as  they  scarcely  ever  recover  from  a  stunt  suffered  during 
this  period.  An  open  field  to  run  in  during  the  day-time,  warm  and  com- 
fortable quarters  at  night,  and  plenty  of  hay  and  grain  to  feed  upon  while 
confined,  will  be  amply  repaid  in  the  growth  and  spirit  of  the  animal. 
The  colt  should  be  handled  from  the  beginning;  let  it  be  made  per- 
fectly familiar  with  every  use  to  which  it  will  be  put  when  it  comes  into 
common  service:  use  it  to  the  halter;  take  up  its  feet;  put  bits  in  its 
mouth ;  treat  it  Kindly  and  familiarly,  and  there  will  be  no  necessity  for 
resorting  to  the  barbarous  practice  of  breaking  your  colt  with  the  gad 
and  lash.  Grass,  either  green  or  cured,  is  the  natural  feed  of  horses, 
and  should  be  abundantly  supplied.  No  farmer  should  deprive  his  ani- 
mals of  pasture  at  night  during  the  grass  season.  They  will  do  better 
turned  out  into  a  good  pasture  after  the  day's  work  is  over  than  if  con- 
tinually kept  in  the  stable  when  not  in  use. 

The  following  extracts  are  taken  from  an  article  contributed  by  Mr.  F. 
D.  Gobum,  on  the  subject  of  raising,  feeding,  and  the  management  of 
hogs: 

It  is  olaimed  by  many  iaterested  in  the  EngHsh  breeds  of  hoes^  sncli  as  Berkshire 
and  Essex,  that  our  American  bogs,  such  as  JPoland-China  and  Chester-white,  are 
"  made-up  "  breeds,  T what  breed  is  anything  else  T)  and  have  not  been  bred  distinct  for 
a  sufficient  length  of  time  to  make  them  reliable  in  producing  offspring  similar  to  the 
parents.  But  it  is  weU  known  that  the  best  families  of  these  have  been  bred  and 
crossed  together  for  from  twenty-five  to  forty  years,  and  with  an  animal  as  prolific  and 
impressible  as  the  hog  this  is  sumcient  time  to  make  them  sure  enough  for  all  practi- 
cal purposes.  From  experience  and  observation  I  am  satisfied  that  the  best  strains 
of  these  American  hogs  will  reproduce  equally  as  true  as  any  imxHorted  stock,  though 
there  are  thousands  of  grade  hogs  palmed  off  upon  persons  unacquainted  with  the 
points  of  full  bloods,  and  of  course  such  stock,  as  oreeders,  cause  disappointment  and 
loss  as  weU  as  prejudice  against  the  breed.  To  breed  hogs  successf  uUy  it  is  of  the  ut- 
most importance  to  make  a  judicious  selection  of  a  boar.  He  should  be  of  pure  blood, 
as  perfect  as  possible  in  aU  the  points  which  constitute  the  good  qualities  of  his  race : 
the  ofEspring  of  parents  uniformly  healthy  and  of  unexceptionable  points.  Ho  should 
bo  fine  Doned  and  more  compact  than  the  sows  to  which  it  is  designed  to  breed  him. 
From  birth  he  should  have  a  liberal  aUowance  of  good  feed,  and  (uways  be  kept  in  a 
thrifty  condition.  It  is  not,  as  a  rule,  desirable  \o  aUow  a  boar  to  run  at  large,  but  he 
should  be  kept  in  a  comfortable  and  reasonably  roomy  pen,  where  he  will  not  come  in 
contact  with  or  worry  other  hogs.  When  ten  months  old  he  wiU  be  fit  for  moderate 
service,  and  if  a  good  selection  has  been  made  and  properly  treated  he  should  be  a 
square-built,  compact  pig,  of  250  pounds  weight,  in  working  order.  Bat  one  sow 
should  be  turned  with  him  at  once,  and  never  more  than  two  in  any  one  day.  If  the 
boar  and  sow  are  together  thirty  minutes  there  will  bo  as  maqirT^gs  ^  i^  together  a 
week,  and  the  boar  is  saved  much  useless  exertion.  Should  the  sow  fail  to  get  with 
pig  the  first  time,  she  wiU  come  round  again  i^  about  three  weeks.  With  such  a  boar 
as  the  one  descrioed  it  is  not  at  all  necessary  to  have  thoroughbred  sows  in  order  to 
raise  hogs  of  a  high  order  as  pork-makers.  Giado  (say  h^-blooded)  sows  of  the 
Chester  or  Poland-Cl^ina  breed  that  are  large,  lenghty,  and  good  feeders  will  be  found 
unsurpassed  for  producing  cood  farm-hogs,  and  especially  nogs  to  follow  cattle  that 
are  being  fed  gram.  Sows  should  take  the  ooar  when  not  younger  than  eight  or  nine 
months,  and,  as  a  rule,  from  the  Ist  to  the  20th  of  December  is  the  best  time.  She  will 
go  from  fifteen  to  sixteen  weeks  and  three  days — old  sows  go  longer— before  f arrowinjj, 
and  during  this  period  she  should  be  in  comfortable  quarters,  with  nutritious  food  in 
variety,  and  allowed  plenty  of  room  for  exercise. 

The  writer  then  gives  directions  for  the  care  and  management  of  the 
sow  after  pigging.    She  should  be  confined  to  a  pen,  free  from  molesta- 
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tion  by  other  hogs,  and  the  pen  should  be  so  arranged  as  to  prevent  the 
overlaying  of  the  pigs.  As  she  is  now  exi>ected  to  famish  an  almost 
unlimited  supply  of  milk,  she  should  be  furnished  with  an  abundance  of 
food  similar  to  that  given  a  cow  from  which  a  like  result  is  expected 
Nothing  will  be  found  better  for  this  purpose  than  wheat-bran  which 
has  been  thoroughly  wet  with  boiling  water  and  allowed  to  stand  from 
twelve  to  twenty-four  hoiu*s.  No  sow,  however  large  the  quantity  of 
feed,  can  furnish  milk  enough  for  a  strong  litter  of  pigs  four  or  five  weeks 
old,  and  without  a  supply  of  rich  food  for  them,  aside  from  that  furnished 
by  the  mother,  they  cannot  thrive.  At  two  weeks  old  they  should  have 
a  shallow  trough  with  some  milk  in  it,  where  they  can  go  and  eat  at 
will.  At  sis  weeks  old  the  boars  should  be  castrated  and  the  sows 
spayed,  ^nd  in  a  fortnight  they  will  be  well  and  of  the  right  age  to  wean. 
Pigs  cared  for  as  directed  will  receive  no  check  in  their  growth  by  being 
weaned,  if  still  supplied  with  nourishing  food  and  comfortable  quarters. 
Growing  hogs  should  have  room  for  exercise ;  they  will  do  better  with 
the  range  of  a  field  or  pasture  than  if  kept  continually  confined  in  the 
dust  and  mud  of  a  pen.  When  ready  to  fatten  they  should  be  confined 
in  dry,  comfortable  quarters,  with  plenty  of  room,  and  an  abundance  of 
fresh  air  and  pure  water. 

Mr.  F.  E.  Miller,  superintendent  of  the  Kansas  Agricultural  College 
farm,  contributes  a  very  valuable  paper,  giving  the  results  of  his  experi- 
ments with  manures.  The  following  facts  illustrate  the  great  value  of 
green  stable  manure  as  a  productive  agent: 

Ono-half  of  field  No.  7  of  the  Kansas  State  Agricultural  College  farm  is  a  badly 
washed  hill-side,  washed  to  the  underlying  red  and  yeUow  clay.  The  other  half  of 
the  field  is  second  bottom ;  tho  soil  a  deep  aliuviimi,  rich  and  black.  A  shari>er  contrast 
in  one  field  could  hardly  be  imagined.  This  contrast  furnished  an  opportunity  for 
testing  the  relative  merits  of  manure,  an  opportunity  that  was  gladly  improved.  Early 
in  May  the  clay  hill-side  was  dressed  with  green  stable-maniue,  at  about  the  rate  of 
thirty  tons  per  acre,  which  was  immediately  plowed  under  to  the  depth  of  Ato  or  six 
inches,  the  nature  ik  the  soil  not  permitting  a  deeper  farrow.  Even  at  this  shallow 
depth  tho  soil  rolled  up  after  the  plow  in  hard,  sticky  masses,  upon  which  harrow  and 
roDer  had  but  little  effect.  Many  who  saw  the  field  at  this  tune  expressed  the  opinion 
that  the  hill-side  would  not  produce  oven  com  "nubbina."  After  plowing,  the  clay 
hill-sido  was  to^v-dressed  with  a  compost  of  rotted  manure,  ashes,  and  old  mortar,  at 
the  rate  of  fifteen  two-horse  loads  per  acre,  after  which  the  whole  surface  was  repeat- 
edly harrowed  and  rolled.  As  soon  as  this  w^aa  finished  tho  whole  field,  the  lower  half 
having  been  plowed  to  tho  depth  of  eight  inches  and  thoroughly  harrowed  in  the 
mean  time,  was  marked  off  and  plauited  with  com,  tho  Milton  or  MammotjU  Dent. 

No  manure  was  used  upon  the  lower  half  of  the  field.  Both  parts  were  cultivated 
alike.  The  laud  was  new,  this  being  the  second  crop  fiom  the  sod.  The  crop  was 
harvested  tho  last  of  November,  and  returned  45  bushels  i)er  acre  from  the  lower  land 
and  65  bushels  per  acre  from  the  manured  clay  hiU-side,  an  advance  of  45  per  centum 
in  favor  of  the  washed  hill-eidc,  and  attributaole  alone  to  the  effect  of  the  manure.  In 
the  earlier  part  of  the  season  this  field  was  frequently  tresspassed  upon  by  cattle,  and 
probably  one- third  of  the  crop  was  thus  destroyed.  As  the  two  parts  of  tho  field 
suffered  alike,  the  result  jm'o  rata  is  the  same,  and  we  have  in  contrast  the  poorest  and 
best  of  our  Kansas  soils.  Tbo  jjoorer.  treated  with  manure  at  a  cost  of  $11  per  acre, 
exc^^odiuff  by  45  per  centum  the  yield  of  the  better  soil  without  manxue.  It  would 
bo  difficult  to  more  strongly  illustrate  tho  offoot  of  home-made  fertilizers  upon  Kansas 
clays. 

The  contrast  in  this  single  instance,  however,  may  bo  too  well  defined  for  general 
application.  Fields  Nos.  5  and  6  of  tuc  College  farm  present  no  such  contrast,  beiu^ 
identical  in  soil  and  situation,  tho  division  being  entirely  arbitrary ,  and  only  indicated 
by  a  narrow  drive.  Those  two  fields  are  a  fair  representation  of  prairie  loam,  con- 
formiuff  essentially  to  tho  soil  of  the  second  bottom  of  field  No.  7.  Field  No.  5  received 
an  applicatioii  of  ^reea  st{\ble-mannre,  at  the  rate  of  40  tons  p^er  acre.  No.  6  received 
no  manure.  Cultivation  eseentially  the  same.  Kesult:  the  yield  of  sound  com  upon 
field  X<>.  5  was  100.1  bushels  per  acre,  as  ascertained  by  actual  measnroment  by  a  com- 
mittee of  disinterested  persons.  Tho  return  fiom  No.  6  was  between  GO  and  G5  bushels 
I»er  acre,  or  an  increase  of  5Bi^  to  66|-  per  centum  per  acre,  due  solely  to  tho  uso  of 
manure. 
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in  the  course  of  an  essay  on  the  snlotlect  of  the  grains  of  Kansas,  Mr. 
J.  K.  Hudson  gives  some  fects  relative  to  the  productiveness  of  the  soils 
of  that  State.  It  appears  that  in  1870,  with  a  population  of  200,000, 
ELansas  produced  2,000,000  bushels  of  corn,  exceeding  all  other  States 
in  average  yield  per  acre.  Com  being  the  great  staple  of  the  western 
States,  the  writer  gives  the  following  directions  for  the  selection  of  seed: 

Tlie  fieleotion  of  seed  is  deemed  of  mere  than  ordinary  importance.  The  mixed  con- 
dition of  oar  com  orope  doti'acts  from  their  market  value,  and  it  is  believed  that  the 
promiscuous  mixing  up  of  varieties  causes  degeneration.  Pure  wliito  or  yellow  corn, 
■which  will  not  breed  oack  uiK)n  other  varieties,  is  not  common.  In  the  preparation 
of  seed  little  care  seems  to  be  exercised  in  selecting  for  a  field  seed  of  a  particular 
shape  and  shade  of  color.  In  this  way  the  different  types  of  white  corn  have  become 
very  much  mixed,  and  the  same  of  yellow  varieties.  In  preparing  seed  wo  select  the 
cob-corn  having  a  medium-sized  cob,  bearinff  from  sixteen  to  thirty-two  rows,  smooth, 
compact,  heavy,  and  well  developed  at  bot£  ends.  The  com  giviug  these  character- 
istics is  a  cross  Ixitween  the  gourd-seed  variety  and  the  common,  smooth,  flat  Dent 
com.    The  Dent  variety  has  not  the  depth  of  ^ain  to  secure  weight,  and  the  ^ourd- 

seed  has  neither  compactness i:j-.~.  i — :->-^-  i^  »«"-.«  i. — ^  ^i,,.^^  k«„i-  ,..  *».^ 

grain.    In  yellow  com  i 

the  year  of  scarcity  the  t ^  .„ 

matures  in  midsummer.  The  red  or  fle^-colored  fleld-com  matures  somewhat  earlier 
than  tho' ordinary  white  or  yellow  com.  It  is  prolific,  but  nearly  always  bieeds  back 
more  or  less  upon  the  yellow. 

On  the  subject  of  wheat  culture,  the  writer  says  that  the  cost  of  a 
crop  varies  with  locality,  price  of  labor,  and  interest  on  land.  With  the 
present  cost  of  labor,  interest,  &c.,  wheat  yielding  20  bushels  per  acre 
costs  $17.  At  $1  per  bushel,  to  make  the  growing  of  this  crop  a  profit- 
able business,  the  average  yield  must  be  raised,  anik  farm  labor  be  had 
in  proportion  to  prices  of  farm  produce. 

Mr.  R.  S.  Elliott  contributes  an  article  on  the  subject  of  forest-tree 
culture  in  Kansas.  Out  of  52,000,000  acres  of  land,  tiie  aggregate  tim- 
bered surface  of  the  State,  mainly  in  the  eastern  portion,  is  estimated 
at  2,660,000  acres.  The  western  three-fourths  of  the  State,  except 
Mnges  and  groves  along  the  water-courses,  are  treeless  plains.  Thus, 
without  shelter  of  mountain  or  forest,  north,  south,  or  west,  Kansas 
must  have  the  winds  sweeping  over  her  plains  with  less  than  5  per  cent, 
of  her  surface  in  timber.'  But  the  writer  thinks  this  need  not  be  the 
case  many  years  hence,  as  recent  experiments  have  demonstrated  that 
trees  can  be  grown  without  irrigation  to  the  western  borders  of  the 
State.    He  says : 

In  the^^vestem  belt,  from  Ellis  to  the  Colorado  line,  wo  arc  in  a  region  heretofore 
reputed  worthless.  It  is  the  traditional  "desert,"  but  it  is  not,  in  fact,  a  desert.  It  is 
omy  an  immense  region  of  grass-covered  plains,  rising  above  the  level  of  the  sea  from 
2,000  feet  at  Ellis  to  about  3,500  feet  at  the  west  line  of  Kansas ;  a  re^on  of  good  soil, 
but  with  a  climate  less  propitious  than  in  the  middle  and  eastern  belts.  Starting  at 
the  east  lino  of  the  State,  with  a  yearly  rain-fall  averaging  42  inches,  there  is  a  gi-adual 
diminution  toward  the  west,  until  at  the  west  lino  it  is  not  more  than  half  that  meas- 
ure; and  with  decreasing  rain-fall  we  have  increasing  dryness  of  the  air  and  mere 
persistent  winds.  These  conditions  are  unfavorable  to  forest  gn>wth ;  yet  tho  triab 
made  under  order  of  the  Kansas  Pacific  Railway  have  shown  that  several  varieties  of 
trpes  may  be  grown  with  a  fair  share  of  success,  e\'en  to  tho  remotest  border.  It 
would  be  idle  to  expect  them,  withont  irrigation,  to  exhibit  the  vigorous  and  Inxiu-iaut 
growth  to  which  we  are  accustomed  in  the  middle  and  eastern  belts ;  but  they  do  live 
and  grow  sufficiently  to  compensate  for  planting  and  care. 

The  fact  that  trees  may  be  grown  to  the  west  line  of  tho  State  without  irrigation, 
where  it  has  been  supposed  to  oe  essential,  is  to  have  great  significance  in  the  future 
in  aiding  the  progress  of  settlsment.  The  increasing  population  of  the  United  States 
indicates  that  the  plains  of  Kansas  wiU  soon  be  needed  in  all  their  extent  for  produc- 
tive ubcs.  It  will  be  a  comparatively  slow  process  to  establish  settlements,  with  com- 
fortable homes,  sheltered  by  forest  and  fruit  trees,  in  all  parts  of  that  immense  i-e^on 
called  *'  the  plains ;"  b^it  as  the  years  roll  on  even  this  will  be  accomplished.  The 
sparse  settlements  already  extended  to  Ellis  will,  in  time,  be  continued  westward  to 
meet  those  coming  eastward  in  Colorado. 
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Mr.  E.  Gale,  in  an  article  on  forest-tree  cnltnre,  says  that  the  pres- 
ent and  future  interests  and  welfare  of  this  counti^  depend,  to  a  largo 
extent,  on  the  immediate  planting  of  extensive  forests.  He  says  that 
trees  should  be  made  to  spring  up  everywhere;  especially  should  this 
be  the  case  on  lands  which  cannot  be  easily  till^.  There  are  mil- 
lions of  acres  which  shotdd  neither  be  tilled  nor  closely  pastured.  A 
flock  of  sheep  would  soon  L^ave  the  kind  of  lands  alluded  to  without  grass 
or  soil.  Being  too  rough  and  steep  for  continued  cultivation,  tiiey  should 
be  covered  with  forests.  On  almost  every  farm  of  any  extent  can  be 
found  these  rough  and  unsightly  8X)ot8 — ^blemishes  upon  the  beauty  ot 
the  landscape,  which,  if  planted  to  forests,  would  add  greatly  to  the 
attraction  of  home  and  millions  to  the  wealth  of  the  land.    He  continues : 

The  great  rapidity  with  which  trees  grow  is  a  special  encouragement  in  forest  «ultnTe. 
Instead  of  waiting  many  years  for  any  available  results,  as  many  very  natoraUy  sap- 
X>ose,  very  materioladvantages  win  accrue  in  four  or  five  years  at  the  longest.  In  that 
time,  several  of  the  more  rapidly  growing  trees  may  be  thinned  out  to  advantage  if 
they  have  been  planted  thickly.  From  a  few  acres  of  this  closely-planted  forest,  the 
farmer  may  supply  himself  with  wood,  and  also  with  much  material  which  wiU  be  of 
great  service  to  him  about  the  farm.  The  impression  obtains  to  a  large  degree  that  ho 
who  plants  forests  plants  for  his  chUdren.  While  this  is  literally  true,  it  is  also  ^o 
that  the  planter  may  derive  almost  immediate  advantage  from  his  work,  provided  he 
enters  upon  it  with  a  proper  degree  of  intelligence  and  care.  An  investment  in  trees, 
judiciously  planted,  wiU  add  many  times  their  cost  to  the  salable  value  of  any  Eim- 
sas  farm.  Indeed  it  may  weU  be  questioned  whether  there  is  anywhere  a  more,  desir- 
able and  certain  investment  against  the  contingencies  of  the  future  than  may  be  found 
in  a  judiciously  laid-out  and  carefnUy-planted  rorest.  It  may  be  regarded  as  certain 
that  land,  which  to-day  is  not  worth  more  than  |5  per  acre,  if  wisely  planted  to  forest 
will,  fifteen  years  hencfl^  realize  the  owner  from  |200  to  |500  per  acre.  A  ^ntlemau, 
whose  statement  should  be  good  authority  upon  a  point  like  this,  realized  in  the  com- 
paratively wooded  State  of  Ohio!  fis  the  result  of  only  fifteen  years'  growth,  $800  per 
acre ;  and  it  is  not  at  aUimprobaole  that  as  good  results  may  be  realized  here,  by  such 
persons  as  may  be  shrewd  enough  to  read  the  signs  of  the  times.  Every  tree  planted 
is  so  much  money  invested—sure  to  bring  ample  returns.  And  he  who  plants  at  all, 
will  act  wisely  if,  while  planting  for  himself,  he  shaU  also  plant  for  his  more  improvi- 
dent neighbors.  Thousands  on  thousands,  who  have  homes  in  this  State  to-day,  to 
say  nothing  of  the  thousands  who  are  coming,  wiU  purchase  their  wood  and  timber 
fifteen  yoai-s  hence.  Fence  posts,  railroad  tios^  vineyard  stakes,  by  the  million,  and 
timber  of  every  kind,  wiU  be  always  in  demand. 

Frora  an  article  on  the  stones  of  Kansas,  contributed  by  Mr.  J.  G. 
Haskell,  the  following  facts  relating  to  the  geological  formations  of  the 
State  are  given: 

The  limestones  may  be  said  to  be  the  leading  material  in  the  State,  and  the  blue, 
the  gray,  and  the  white  are  the  leading  divisions.  The  blue  and  gray  are  most  general 
ijk  their  distribution,  nearly  aU  the  common  limestones  found  everywhere  being  related 
more  or  less  nearly  to  these  two  classes.  The  white,  as  at  present  developed,  extends 
over  the  greatest  area,  and  is  more  nearly  uniform  in  leading  characteristics  tha^  any 
ether  material  in  the  State.  ' 

This  great  belt  of  choice  building  material  enters  the  State  from  Nebraska,  through 
Miffshall,  Washington,  and  Nemaha  Counties,  and  following  Clay,  RUey,  Pottawato- 
mie, Dickinson,  Davis,  Morris,  Marion,  Chase,  the  west  part  of  Lyon,  Butler,  and 
Greenwood,  disappears  in  the  sand  formations  of  the  Arkansas  slope.  Detached  quar- 
ries of  the  same  general  class  are  found  in  the  counties  adjoining  those  above  named, 
but  these  obmrace  most  of  the  field  above  referred  to.  An  iaterosting  and  instructive 
paper  could  be  written  by  a  geologist  touching  the  differences  in  color  and  minor 
characteristics  of  tHe  quarries  along  this  belt :  for  example,  the  stone  along  the  eastern 
side  of  the  belt  at  Waterville,  and  down  the  JBlue  Eiver  to  Chase  County,  is  of  a  gray- 
ish white  color,  and  more  or  less  porous.  That  down  the  Kepublican  River,  at  Junc- 
tion City  and  along  the  western  side  of  the  belt  into  Marion  County,  is  of  a  light 
cream  color,  and  porous.  In  Lyon  and  Morris  counties  it  seems  to  attain  its  maximum 
hardness.  In  Cbase  County  it  reaches  its  greatest  perfection,  being  quite  white,  and 
almost  entirely  free  of  the  porous  condition  abbve  referred  to.  In  JButlcr  and  Green- 
wood it  is  not  only  ha^,  but  contains  more  foreign  substance  than  elsewhere.  These 
ledges  differ  f  i-om  those  of  the  common  material,  inasmuch  as  they  are  more  solid,  less 
" seams"  or  "drys,"  and  yet  are  broken  enough  to  render  the  "process  of  quarrying  an 
easy  one.    The  thickness  of  the  ledges  is  from  three  to  seven  feet  in  layers  or  courses^ 
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of  from  eight  inches  to  five  feet,  furnishing  material  of  all  dimensions  for  any  required 
use. 

A  portion  of  the  stone  within  the  range  ahove  referred  to,  resembles  in  texture  the 
colohratcd  soft  stones  of  Europe ;  can  be  sawed  with  a  common  wood-cutting  instru- 
ment ;  can  be  planed  to  a  surface  with  a  common  wood-working  tool ;  and  yet,  properly 
handled,  will  Carry  its  full  load  in  the  largest  structures.  The  surfaces  harden  instead 
of  wearing  with  exposure,  so  that,  judging  from  the  appearance  in  the  quary,  a  suffi- 
cient length  of  time  would  render  t-he  exposed  surfaces  nearly  as  hard  as  glass.  Frost 
seems  to  possess  no  i)ower  over  any  of  the  material  in  this  belt.  It  is  a  well-known 
fact  that  nearly  all  hard  limestones,  in  common  with  all  other  building  stones,  yield  to 
the  action  of  the  frost  when  taken  from  the  groimd  late  in  the  fall  or  during  winter. 
The  experiment  has  been  fully  tried  at  various  places  in  all  parts  of  tliis  immense  field, 
and  no  appreciable  difference  is  observed  as  to  the  season  when  the  material  should  be 
taken  from  the  ground. 

Additional  extracts  are  given  from  the  report  of  Mr.  Fred.  E.  Miller, 
superintendent  of  the  college  farm.  The  following  extracts,  detailing 
results  of  experiments  with  field  No.  5  containing  four  and  one-half 
ajsres,  are  deemed  worthy  of  attention : 

Bur-CTass,  cockle-bur,  jimson,  and  smart-weed,  were  contending  for  tho  mastery  in 
this  field,  wlien  we  first  took  hold  of  it  in  October,  1871,  with  tho  odds  in  favor  of  tho 
bur-grass.  A  crop  of  millet  and  potatoes,  after  oats  tho  season  before,  had  just  been 
taken  off',  and  weeds  were  running  riot  iu  the  stubble.  After  harrowing  together  and 
burning  what  we  could,  a  twelve-inch  i>low,  drawn  by  a  powerful  mule  team  and  held 
by  a  skillful  plowman,  turned  up  to  the  light  of  day  tho  soil  to  a  depth  of  14  inches, 
by  the  rule,  and  the  field  left  as  ridged  by  tho  plow  to  the  action  of  n-ost  through  tho 
winter.  A  heavy  coating  of  ^een  manure,  forty  tons  per  acre,  was  spread  on  the 
whole  field,  and  a  portion  of  it  in  the  spring  treated  with  lime  at  the  rate  of  15  bushels 
iMjr  acre.  The  land  was  again  plowetl  in  tho  spring  as  deep  as  a  14-inch  plow,  drawn 
by  our  heaviest  team,  could  be  induced  to  run.  Tho  surface  was  thoroughly  pulverized 
with  tho  smoothing  harrow,  and  marked  off  one  way  in  rows  3  feet  6  inches  apart. 
April  25  tho  field  was  ]ilantea  with  yellow  Dent  com,  using  tho  Vandiver  planter,  drop- 
ping in  rows  3  feet  10  inches  apai*t.  Tho  whole  was  then  i*olled,  and  five  days  later  the 
smoothing  harrow  passed  over  both  wajrs.  The  surface  was  wliito  and  glistening  after 
tho  passage  of  the  harrow,  with  sprouting  weeds  turned  up  to  bo  killed  by  exposure  to 
tho  sun.  Tho  after  cultivation  consisted  in  running  single  and  double  cultivators  be- 
tween the  rows  as  often  as  the  growth  of  weeds  required,  which  was  about  twice  each 
week  for  some  six  weeks.  Being  near  the  farm-house  much  of  this  exti-a  work  was  dono 
at  odd  moments,  after  finishing  some  lar^^er  field,  &c.,  when  half  an  hour  or  so  was  to 
sparo  before  turning  out  at  noon  or  at  night.  Nevertheless,  although  the  time  could 
not  have  been  well  put  in  elsewhere,  at  least  always,  yet  tho  time  and  labor  so  devoted 
was  as  regularly  charged  ux>  as  in  all  other  cases.  The  stock  of  weed-seeds  seemed  to 
bo  almost  inexhaustible,  but  at  last  perseverance  conquered  before  the  coin  got  too 
high  to  work  with  horse  power.  A  partial  hoeing,  as  the  corn  was  suckered,  left  tho 
field,  which  had  been  among  the  fomest  of  tho  foul,  among  tho  cleanest  of  the  clean. 
Owing  to  the  thorough  preparation  of  tho  seed-bed,  the  planter  failed  to  cover  scarcely 
a  hiU,  and  the  stand  was  remarkably  even  and  perfect.  The  few  hills  missing  were 
filled  in  by  transplanting  on  a  couple  of  rainy  days,  when  the  plants  were  a  few  inches 
high.  There  was  no  replanting.  The  stand  was  thinned  to  two  or  three  stalks  to  tho 
hill.  The  com  on  the  plat  dressetl  w^ith  lime  preserved  a  deeper  color  during  a  short 
drought  early  in  the  season,  and,  it  was  thought,  made  a  little  tho  best  growth.  No 
part  of  the  fidd,  from  beginning  to  end,  showed  signs  of  distress— not  even  a  curl  of 
the  leaf  in  the  hottest  and  dryest  weather. 

Three  plats,  each  one  rod  wiuare,  cut  and  shocked  September  7,  and  husked  Septem- 
ber 14,  yielded  respectively  53^,  51,  and  45  pounds  of  com  in  tho  ear,  fit  to  crib,  or  to 
shell  for  grinding.  The  entire  yield  of  the  first  plat  was  placed  on  exhibition  at  tho 
State  fair  in  Topeka.  This  is  at  the  rate  of  118  8.9, 113^,  and  100  bushels  shelled  com 
per  acre,  reckoning  72  pounds,  in  the  ear,  to  tho  bushel.  The  second  and  third  plats 
were  taken  as  near  each  other  as  possible,  and  yet  far  enough  apart  to  give  correct 
results,  care  being  taken  to  select  xnats  as  nearly  equal  in  stand  as  possible.  No.  2  being 
on  the  land  dressed  with  lime,  (as  also  No.  1,)  tho  top-dressing  of  lime  to  the  value  of 
$3.75  per  acre,  giving  an  increase  of  13^-  bushels.  This,  at  25  cents  per  bushel,  nearly 
returns  the  investment  the  first  season. 

September  26,  one  acre  was  measured  from  center  to  center  of  space  between  rows, 
by  a  committee  of  disinterested  neighbors.  The  com  previously  cut  and  shocked  (on 
the  acre  only)  was  husked  in  their  presence,  and  weighed  and  measured  88.7  bushels. 
In  this  connection  it  should  in  justice  bo  stated  that  heaps  of  husked  com  of  a  bushel 
or  more  were  found  on  the  ground  (si)routed)  in  the  interior  of- the  field.  How  it  camo 
there  is  a  mystery ;  but  the  fact  that  tho  field  ia  a^aceut  to  tl^o  highwa^t  ovev  w^cl; 
20  A 
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emigrants  and  freighters  were  constantly  passing,  may  aftbrd  a  littlo  liglit.  Several 
bushels  were  selected  from  this  field  for  exhibition  at  the  fairs,  district  and  State,  and 
all  prior  tb  this  trial-report  of  the  committee. 

The  writer  gives  tbe  cost  of  the  crop  at  19  cents  and  9  mills  per  basbel* 
But,  giving  this  year's  crops  due  credit,  charging  only  the  portion  of 
manure  and  labor  absorbed  by  it,  and  debiting  the  land  with  the  portion 
remaining  to  be  carried  forward  to  the  charge  of  other  crops  to  come,  and 
the  cost  is  reduced  to  about  14  cents  and  4  mills  per  bushel. 

MAINE. 

The  annual  report  of  the  Maine  State  Board  of  AgriciUture  for  the  year 
1872  is  one  of  unusual  interest.  The  volume,  well  printed  and  bound, 
contains  over  500  pages  of  matter  relating  to  the  progress  of  agriculture 
and  subjects  of  kindred  interest  in  that  State. 

The  winter  session  of  the  board  was  held  in  Paris,  commencing  on 
January  23,  and  continuing  three  days.  The  attendance  of  farmers  and 
others  interested  in  the  progress  of  agiiculture  and  the  development  of 
the  material  resources  of  the  State,  was  unusually  large,  and  the  interest 
taken  in  the  addresses  and  discussions  was  of  a  most  gratifying  charac- 
ter. Among  the  more  imi)ortant  articles  and  lectures  at  the  fall  and  win- 
ter sessions,  may  be  mentioned  the  opening  address  of  Governor  Perham ; 
"The  aims  and  methods  of  the  Maine  College  of  Agriculture  and  the 
Mechanic  Arts,''  by  President  Allen ;  "Lightning  and  the  means  of  avert- 
ing its  destructive  effects,"  from  the  pen  of  Professor  Feruald ;  and 
"  The  production  of  milk,"  "Orchards  and  fruit  culture,"  a  valuable  essay, 
by  Mr.  T.  8.  Gold,  of  Connecticut  5  "The  management  of  meadows  and 
pastures,"  an  equally  valuable  paper  contributed  by  Mr.  John  Stanton 
Gould,  of  New  York ;  "Common  errors  in  rearing  and  feedingfarm  stock," 
by  Mr.  L.  L.  Lucas ;  "Value  of  the  sugar-beet  for  stock  feeding,"  by  Mr. 
Henry  Lane,  of  Vermont;  "On  the  changes  which  have  been,  and  which 
should  yet  be,  made  in  farming,"  by  Secretary  Goodale.  In  addition  to 
these  papers,  which  are  all  valuable  acquisitions  to  the  agricultural  litera- 
ture of  the  year,  the  report  contains  discussions  on  various  subjects  of 
great  interest  to  the  farming  community. 

Governor  Perham,  in  his  opening  address,  alludes  to  the  great  import- 
ance of  the  grasE-crop  to  the  people  of  that  State,  and  the  consequent 
disastrous  effects  of  its  partial  failure  for  the  two  preceding  years.  The 
crop  was  reduced  from  about  1,000,000  tons  to  700,000  tons  in  1870,  and 
it  fell  below  500,000  tons  in  1871.  This  compelled  the  disposing  of  a 
large  amount  of  stock,  and  the  extensive  purchase  of  corn  raised  in  other 
States  for  the  purpose  of  maintaining  that  carried  through  the  severe 
winters  which  followed.  But  the  result  was  even  worse  than  this,  in  that 
two  years  of  extreme  drought  have  undoubtedly  injured  the  grass  crop 
for  some  time  to  come.  They  have  not  only  greatly  reduced  the  crop  on 
old  grass-fields,  but  the  growth  of  new  grass  has  been  prevented.  Many 
fields  which  were  laid  down  and  expected  to  produce  a  new  crop  of  grass, 
will  have  to  bo  plowed  and  cultivated  again  before  it  will  be  possible  to 
get  it.  When  it  is  remembered  that  grass  is  the  most  important  croi)  of 
•Maine,  it  will  readily  be  seen  how  even  its  partial  failure  for  one  season 
will  seriously  affect  all  the  other  interests  of  the  State. 

As  an  offset  to  the  argument  used  by  many,  that  the  State,  lying  away 
off  to  the  northeast  of  the  country,  is  a  frozen  region  where  not  much  can 
be  raised,  Governor  Perham  makes  the  following  statement  in  proof  of 
the  wonderful  agricultural  capabilities  of  its  northern  section : 

In  Aroostook  County,  a  county  that  ha«  not  been  very  luucli  developed,  and  of 
which  wo  know  comparatively  little,  wo  have  a  large  amount  of  land  stiU  uuculti- 
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vatod,  still  untouched  by  tlie  ax,  that  is  equal  to  any  that  can  bo  found  in  this  part  of 
the  countrjS  producing  cr  jpa  in  many  instances  almost  marvelous.  I  noticed  just  now 
a  hunch  of  clover  that  was  sent  all  the  way  from  Aroostook  County  down  here,  show- 
ing what  can  he  raised  on  that  land.  (The  clover  referred  to  was  a  hunch  consisting 
"(^f  80  stalks,  apparently  grown  from  one  seed,  about  four  feet  in  length,  and  weighing 
three  pounds  and  six  ounces.  A  single  stalk  had  twenty  heads ;  one  taken  at  random 
counted  out  forty  seeds.)  I  am  informed  by  persons  who  have  been  farming  there  for 
some  time,  and  who  have  been  engaged  in  clearing  the  land,  that  the  better  way,  after 
the  land  is  cleared,  is  to  raise  three  crops  of  wheat  in  succession  before  seeding  down. 
Ycm  cannot  do  that  in  other  portions  of  the  State.  They  say  they  get  good  crops  df 
wheat  for  three  years,  and  better  grass  if  laid  down  the  third  year  than  if  laid  down 
after  raising  only  one  crop.  You  can  see  from  this  that  the  land  is  very  rich.  In  a 
little  colony  which  has  been  established  there,  called  New  Sweden,  where  some  foreign- 
ers have  collected  together,  crops  were  raised  last  year  which  to  me  were  really  mar- 
velous. They  went  m  there  only  a  year  ago  last  autumn,  and  began  to  fell  their  first 
trees,  and  the  latter,  part  of  last  Sopteiuber,  or  Ist  of  October,  when  I  first  visited 
them,  I  foimd  they  had  raised  crops  of  wheat  that  perfectly  astonished  me.  The  snow 
lay  on  the  ground  very  late  last  spring,  and  some  of  you  may  recollect  that  a  freeze 
came  on  very  early  in  the  fall.    You  arc  aware  that  in  small  openings,  such  as  those 


men  made  there,  of  10  to  15  acres  in  a  place,  it  takes  longer  for  crops  to  mature  than 
in  larger  fields.  The  freeze  came  upon  that  wheat  before  it  was  fully  grained,  but  the 
kernels  were  sufficiently  formed  for  a  yield  of  at  least  30  bushels  to  the  acre,  and  that 


is  double  the  average  crop  of  the  wheat  lands  of  the  West.    The  other  crops  groi^Ti 
were  in  proportion  to  this,  showing  that  the  soil  is  very  rich. 

In  the  course  of  a  lecture  on  the  aims  and  methods  of  the  Agri- 
cultural College,  President  Allen  says  that  it  is  not  a  professional 
school  to  prepare  the  students  exclusively  for  any  trade  or  occupa- 
tion in  life,  nor  is  it  designed  alone  for  those  who  are  to  be  farmers 
and  mechanics.  It  does  not  teach  fully  the  art  of  farming,  or  any  of  the 
useful  arts.  A  full  knowledge  of  any  art,  and  skill  and  proficiency  in 
its  use,  can  only  be  attained  by  one  who  gives  his  exclusive  attention 
to  such  an  avocation,  as  the  business  of  life.  Its  design  is  to  lay  the 
broad,  deep  foundations  of  a  liberal  education  which  is  best  adapted  to 
industrial  pursuits;  so  that  in  whatever  department  of  industry  its 
graduates  may  enter,  they  will  be  successful  business  men,  farmers,  or 
mechanics,  and  also  intelligent,  educated  men,  prepared  to  guide  the 
thought  and  intelligence  of  the  whole  community  where  they  dwell.  It 
is  not  a  high  school  nor  an  academy ;  for  its  course  of  study  lies  beyond 
the  range  of  the  studies  taught  in  these  institutions;  and  its  require- 
ments are  adapted  to  maturer  minds  and  more  advanced  intelligence. 

Tuition  in  this  institution  is  free.  Professor  Fernald  states  that  board 
has  generally  been  $3  a  week ;  there  has  been  no  charge  hitherto  for 
room-rent,  and  each  room  has  been  provided  with  a  bedstead,  a  husk 
mattrass,  a  table,  a  sink,  and  four  chairs,  without  charge  to  the -stu- 
dent. Two  students  occupy  one  room.  The  charge  for  washing  and 
fuel  has  been  50  cents  a  week,  making  the  whole  charge  $3.50  a  week. 
Besides  this  the  student  has  to  furnish  himself  with  books,  usually 
rangiug  iu  cost  frem  $10  to  $15  a  year.  The  incidental  expenses  have 
been  from  50  cents  to  $1.50  per  term.  As  an  offset  to  this,  the  student 
labors  three  hours  a  day,  for  which  he  receives  compensation.  When 
the  institution  went  into  operation,  the  proposition  was  to  pay  25  cents 
for  the  three  hours'  labor.  About  a  year  ago  the  rate  was  increased  to 
30  cents.  That  is  the  maximum  price,  and  the  rate  is  graded  according 
to  faithfulues.s  and  elficiency.  This  will  yield  the  stuclent,  at  five  days 
i:i  the  week,  $1.50  per  week  toward  canceling  his  bills;  or  if  he  attiiius 
the  minimum  price,  8  cents  per  hour,  it  would  be  $1.20  per  week.  Du- 
ring a  vacation  of  ten  weeks  in  the  winter,  the  students  are  allowed  to 
teach,  and  a  majority  c^  them  avail  themselves  of  the  opportunity, 

In  his  elaborate  essay  on  the  subject  of  orchards  andituit-culture,  Mr. 
T.  S.  Gold  gives  thorough  instructions  for  the  planting  and  successful 
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rearing  of  fruit-trees.  He  Bays  that  in  tbe  plantinpf  of  an  orchard  the 
first  and  most  important  subject  which  should  demand  attention  is  the 
condition  of  the  soil  and  its  fitness  to  grow  trees  and  fniit.  The  most 
essential  thing  is  that  it  should  be  dry — that  the  trees  planted  upon  it 
may  have  what  is  called  a  dry  bottom,  and  not  stand  with  wet  feet. 
Where  there  is  no  hard-pan  underlying  the  soil  artificial  draining  is  not 
necessary;  but  where  this  is  the  case  it  is  absolutely  essential  to  the  suc- 
cessful culture  of  fruit  that  the  land  be  artificially  drained,  so  that  the 
water  can  flow  off  freely,  and  not  stand  about  the  roots  of  the  trees. 
Usually  deep  cultivation  with  some  crop,  corn,  potatoes,  or  other  hoed 
crop  which  admits  of  high  manuring  and  requires  it  for  success,  is  the 
best  preparation  of  the  soil  that  can  be  made.  On  rocky,  fertile  hill- 
sides this  culture  cannot  always  be  adopted;  but  upon  any  land  that 
is  susceptible  of  cultivation,  there  is  no  other  method  of  preparing  so 
cheaply  or  easily  as  to  put  it  through  a  course  of  cropping  of  this 
kind.  In  planting,  the  work  should  be  well  done.  Particular  atten- 
tion should  be  given  to  the  size  and  shape  of  the  holes  for  the  trees. 
The  size,  in  well  prepared  soil,  should  be  large  enough  to  accommodate 
the  full  spread  of  the  roots  of  the  tree  that  it  is  designed  to  plant.  It 
should  be  highest  in  the  middle,  and  gently  sloping  towards  the  ex- 
terior. The  tree,  then,  naturally  and  most  favorably  adapts  its  roots  to 
this  position.  Prepare  the  roots  by  cutting  off  every  w^ounded  part  with 
a  shai^  knife,  in  a  slanting  cut,  and  prepare  the  top  by  the  removal  of 
at  least  half  of  the  last  year's  growth.  As  to  the  ago  of  the  tree  the 
writer  prefers  those  two  or  three  years  from  the  bed  in  the  nursery,  as 
they  have  much  better  roots  and  less  top.  In  selecting  trees  from  the 
nursery,  select  those  with  well-balanced  roots  as  well  as  those  with  well- 
balanced  tops.  Orchardists  should  always  select  those  varieties  which 
do  best  in  the  immediate  vicinity  of  where  the  new^  orchard  is  to  be  lo- 
cated. The  best  season  for  planting  is  still  a  debatable  question,  but 
if  the  fall  is  chosen  the  planting  should  be  done  early,  so  that  the  little 
granulations  may  form  upon  the  roots,  and  the  plant  become  ailapted  to 
its  position  before  severe  weather.  The  roots  of  a  tree  in  its  transpor- 
tation from  the  nursery,  and  while  being  planted,  should  never  be  ex- 
posed to  frost.  If  carefully  wrapped  and  covered  with  moss  and  earth 
they  may  endure  this  exposure,  but  there  is  a  damage  to  the  vitality  of 
the  tree  if  only  a  part  of  the  roots  are  frozen.  If  possible  the  roots 
should  always  be  kept  moist,  so  that  all  the  little  fibers,  which  are  ex- 
ceedingly delicate,  may  be  preserved.  In  i)lanting,  carefully  work  in 
about  the  roots  with  the  hand  fine  pulverized  mixed  soil,  just  sucli  soil 
as  is  produced  by  the  culture  of  the  field  in  corn  or  potatoes  for  a  year 
or  two,  at  the  same  time  very  gently  shaking  the  tree.  After  spreading 
out  and  carefully  covering  the  roots  with  a  few  inches  of  this  soil,  the 
operation  will  be  very  much  facilitated  by  i^ouring  in  a  few  quarts  of 
w^ater,  and  allowing  the  earth  to  settle  before  filling  up  the  hole.  This 
is  preferable  to  planting  during  rainy  weather. 

Should  an  orchard  receive  any  culture?  The  circumstances  of  loca- 
tion, strength  of  the  soil,  products  of  the  farm,  facility  of  obtaining 
manure,  and  various  other  points,  come  in  here  for  consideration.  Mr. 
Gold  says  his  practice  has  been,  while  the  trees  were  small,  to  cultivate 
with  some  low,  hoed  crop,  potatoes,  roots,  or  something  of  that  kind;  but 
he  insists  strongly  upon  leaving  plenty  of  room  about  the  tree  that  is 
not  planted  with  any  crop.  After  the  trees  have  attained  some  size,  un- 
less the  culture  is  very  careful  and  guarded,  th<^  are  often  as  much  in- 
jured as  benefited  by  it.  If  the  land  is  laid  down  in  giass,  pasturing  is 
advised  rather  than  mowipg — ^pasturing  with  sheep  and  swine,  if  possi- 
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ble ;  with  larger  animals  only  when  the  trees  have  attained  snfficient 
size  so  that  the  branches  are  in  a  good  degree  above  their  reach.  The 
advantage  in  pasturing  over  any  other  system  is  that  all  the  fallen  fruit, 
during  the  whole  season,  is  consumed  by  the  animals,  and  with  it  the 
insects  which  are  the  great  enemies  in  orchard  culture.    Mr.  Gold  says: 

I  had  an  orchard  of  f  uU  size  that  had  been  plowed,  croppetl,  manured,  and  mewed — 
always  carried  through  such  a  succession  of  crops.  The  trees  were  getting  old  and 
seemingly  becoming  valueless.  About  six  years  ago  I  turned  it  out  for  a  cow  pasture, 
and  my  herd  of  cows  preferred  to  lie  there  rather  than  in  any  other  part  of  their 
range.  The  result  has  been  marrelous.  The  trees  have  assumed  a  rich,  healthy  green, 
the  foliage  has  come  out  luxuriantly,  and  holds  on  well  in  the  autumn,  and  the  growth 
of  fi-uit  has  been  in  every  respect  satisfactory.  I  pastui*ed  it  until  some  time  in  July, 
and  then  shut  it  up,  as  the  weight  of  the  fniit  begins  to  bend  down  the  branches,  until 
the  fruit  is  gathered  in  autumn.  One  of  the  difficulties  connected  with  mowing  an 
orchard,  although  you  top-dress  it  to  i-estorfe  what  you  take  oil*,  is  that  the  sudden  re- 
moval of  a  growth  of  grass  at  that  season  of  tho  year  changes  the  condition  of  the 
root«  so  much  and  so  suddenly  that  it  does  not  seem  desirable  for  tho  growth- of  tho 
tree. 

Mr.  Gold  advises  tho  selection  of  trees  without  forks,  as  one  ride  of 
such  a  tree  is  almost  always  sure  to  get  the  advantage,  and  it  will  split 
down.  Take  a  tree  that  branches  out  evenly  at  the  head^  where  it  is 
desired  the  branches  shall  start.  The  practice  of  allowing  trees  to 
branch  out  close  to  the  ground  is  not  recommended.  The  objection  is 
that  the  fruit  on  those  lower  branches  never  acquires  the  color  it  doe^ 
higher  up.  It  is  apt  to  be  spotted  and  marked  with  gray  mold  and 
mildew,  more  than  where  there  is  a  freer  circulation  of  air  about  the 
tree.  He  advices  but  little  pruning.  Once  a  year  the  trees  should  be 
looked  oyer,  but  excessive  pruning  should  be  avoided.  The  mild  days 
of  winter,  when  labor  is  not  in  very  great  demand,  are  regarded  as  good 
as  any  for  pruning.  The  limbs  should  be  taken  off  with  a  smooth,  clean 
cut,  just  close  enough  to  allow  the  wound  to  heal. over  without  leaving 
an  unsightly  scar  upon  the  branches. 

Tho  writer  thinks  that  the  cold,  wet  soil,  in  which  too  many  orchards 
have  been  planted,  is  frequently  the  cause  of  the  curling  of  the  leaf  and 
the  decay  of  the  outer  branches.  The  remedy  for  this  would  seem  to  be 
the  sinking  of  additional  drains.  In  a  discussion  which  followed  the 
reading  of  this  essay,  it  seemed  to  be  the  prevailing  opinion  that  the 
proper  distance  for  setting  apple  trees  was  from  30  to  40  feet  apart — 40 
and  even  50  feet  being  regarded  by  many  as  none  too  great  a  distance 
between  the  trees. 

Mr.  Gold  was  followed  by  Mr.  S.  F.  Perley,  a  snccussful  fruitgrower 
of  Maine,  in  an  address  of  great  interest.  After  indorsing  most  of  tho 
propositions  advanced  by  Mr.  Gold,  he  said: 

After  the  trees  got  largo  enough  to  take  care  of  themselves,  it  becomes  a  pretty  se- 
rious question  what  we  shall  do.  My  judgment  is — subject  to  chango  when  I  see  rea- 
son to  chango — to  run  the  orchard  to  grass,  and  pasture  it  with  sheep.  Other  things 
will  do  ;  but  calves  are  dangerous — hogs  ai-e  dangerous.  They  bark  tho  trees,  and  so 
will  sheep  sometimes,  if  you  pasture  too  close ;  but  take  it  all  in  all,  I  had  rather  have 
sheep  in  my  orchard  than  auy  other  stock ;  they  manure  it  more  evenly— they  enrich 
it  in  a  peculiar  way.  There  is  somoting  in  the  old  saying,  that  "sheep  leave  golden 
tracks."  I  know  they  manure  a  piece  of  ground  better  than  any  other  stock.  Allow  mo 
again  to  cite  my  own  experience  here.  I  have  An  orchard  of  a  little  over  four  acres, 
one  which  my  lather  had  plowed  and  planted,  and  mowed  and  hoed,  as  Mr.  Gold 
treated  one  on  his  farm.  When  I  took  the  farm  the  orchard  was  run  out,  and  for  ten 
years  I  hardly  got  $10  profit  out  of  it.  I  undertook  to  cultivate  it.  In  plowing,  the 
roots  would  stick  up  all  about.  It  was  terribly  discouraging,  I  manured  it,  butstdl  the 
apples  did  not  come.  Going  into  that  field  one  day  when  it  was  in  potatoes,  I  made  up 
my  mind  I  would  never  put  the  plow  into  that  orchard  again,  live  as  long  as  I  might, 
and  I  left  the  potatoes  in  the  liilis.  I  never  again  put  tho  plow  in,  but  left  it  to  ^ow 
up  to  ^ass,  if  it  would.  I  did  not  caro  much  whether  it  would  or  not.  Littlo 
or  nothing  has  been  done  to  it  since,  excei)t  to  pasture  sheep.    I  turned  in  half  a  dozen 
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at  first,  and  in  four  or  five  years  increased  them  to  twenty  or  twenty-five.  Now  for 
the  result.  The  sheep  were  turneil  on  in  1856 ;  no  account  was  taken  until  IBCO.  Then 
I  got  620  bushels  of  apples.  There  are  260  trees  in  the  orchard.  In  eleven  yeai-s,  from 
1860  to  1B71, 1  harvested  6,417  hushels  from  those  acres,  which  brought  me  ^,046.66, 
exclusive  of  some  which  I  made  into  elder,  leaving  mo  a  net  profit,  over  and  above  ex- 

rmses,  of  ^4,598.79.  I  have  charged  the  cost  of  fencing,  the  cost  of  the  little  manure 
put  upon  it,  and  the  cost  of  some  underdraining  that  it  needed.  I  have  charged  8  per 
cent,  on  the  efitimate<l  value  for  rent  and  taxes,  and  over  and  beyond  all  those  expenses 
that  piece  of  land  h§s  paid  me  |4,598.79;  more  than  $100  a  year  profit  i)er  ncYc; 
and  all  I  did  was  simply  to  turn  it  to  pasture,  putting  in  sheep.  I  do  not  think  I  put 
on  §20  worth  of  any  other  kind  of  manure.  The  trees  have  averaged  only  S1.H5  per 
year.  Tliat  looks  small,  but  when  you  take  the  aggregate  it  foots  up  very  satisfacto- 
rily. It  is  more  profitable  than  any  other  farming  I  do.  I  will  state  that  last  year  there 
were  only  60  bushels  of  apples  in  that  orchard,  so  that  some  other  years  yielded  pretty 
heavily  j  one  year,  1,002  bushels,  another,  1,025,  itnd  another,  704  bushels. 

I  have  in  my  mind  another  treatment  of  an  old  orchard  which  I  saw  in  New  Glou- 
cester. The  soil  was  very  similar  to  this — ^good  orchard  land.  The  owner  had  recently 
put  in  a  team  strong  enough  to  carry  the  plow  right  through  at  considerable  depth, 
and  I  never  before  saw  so  many  roots  sticking  out.  It'was  nard  treatment.  I  did  not 
see  it  again  for  five  or  six  years ;  but  when  I  did  more  than  half  the  trees  were  dead 
and  ffone.  It  will  not  answer  to  plow  an  old  orchard  and  break  off  the  roots  in  any 
considerable  quantity ;  they  need  their  roots.  The  better  mode  is  to  improve  the  land 
by  top-dressing. 

During  the  evening  session  of  the  board  an  excellent  scientific  and 
practical  treatise  on  the  subject  of  the  *^  Management  of  meadows  and 
pa^tural  lands,''  was  read  1^  Mr.  John  Stanton  Gould,  of  Kew  York. 
In  his  introductory  remarks  Mr.  Gould  speaks  as  follows  of  the  general 
characteristics  and  habits  of  the  grasses : 

A  practical  examination  of  the  grasses  wiU  show  that  they  vary  much  in  their  char- 
acters, their  habits,  and  their  nutritive  values ;  some  of  them  fiourish  on  sandy  or 
rocky  soils,  while  tliey  speedily  perish  on  wet  ones;  others  flourish  vigorously  in  wet 
soils,  while  they  speedily  die  in  a  dry  one.  Some  will  grow  in  alkaline  soils,  and  of 
these  a  portion  requires  a  soU  abounding  in  potash,  another  needs  lime,  and  another 
can  only  grow  in  the  presence  of  soda.  Some  of  the  grasses  flourish  most  in  tho 
brightest  sunlight,  while  othera  rejoice  in  the  shade ;  some  are  best  adapted  for  hay  ; 
others,  useless  for  hay,  are  extremely  valuable  for  i)asture,  Some  lands  are  force<l  into 
great  luxuriance  by  one  kind  of  manure,  which  will  operate  almost  like  a  poison  upon 
other  varieties.    One  kind  abounds  in  that  species  of  nutriment  which  strengthens 

the  muscles;  anot 

muscular  tissues, 

these  respects,  is  I  ^^ 

the  fuel  from  which  animal  heat  is  eliminated.  A  variety  of  grass  possessing  these 
qualities  in  a  very  slight  degree,  may  yet  be  very  useful  in  combination  with  others 
if  it  assist  to  assimilate  the  nutriment  contained  in  them  with  the  tissues  of  the  ani- 
mal containing  it ;  in  other  words,  it  may  act  as  a  tonic,  a  dLssolvcnt  or  an  adjuvant. 
In  view  of  all  these  facts,  it  will  be  clear  that  in  the  judicious  selection  of  diflferent 
varieties  of  grass  to  occupy  different  localities,  and  to  subserve  difi'eront  purposes,  a 
wide  field  is  afforded  for  the  application  of  physiological,  botanical,  geological,  meteor- 
ological, and  chemical  knowledge.  Every  variety  of  grass  was  intended  by  the  Creator 
to  serve  some  valuable  purpose.  It  is  the  business  of  i)ractical  agriculturt^  to  find  out 
what  that  purpose  is,  and  to  jdace  it  in  the  locality  and  under  the  comUlions  best 
suited  to  its  most  profitable  development; 

Hundreds  and  thousands  of  aeres  of  land  are  taken  up  by  gi'ass  in  this  county,  yield- 
ing tho  most  meager  retui-ns,  and  scarcely  paying  for  the  labor  of  gathering,  because 
it  has  been  seeded  with  a  kind  of  grass  ill-adapted  to  its  capacity.  If  you  only  seed 
these  lands  with  the  proper  kind  of  seed  they  will  at  once  give  renmnerative  crops. 
For  example,  tho  Dantlwitiia  subspicatuntj  although  not  so  valuable  for  fodder  as  some 
other  kiuds,  yet  wiU  grow  on  clay  grounds  where  timothy  wiU  not  flourish ;  and  the 
same  remark  is  true  of  the  Ojnosurus  crfstatudy  or  crested  dog's  tail.  Surely  it  is  better 
to  sow  such  grasses  as  these  which  yield  some  profit  than  to  have  the  land  naked,  or 
to  allow  its  occupation  by  noxious  weeds.  It  is  impossible,  in  the  present  state  of  our 
knowledge,  to  say  with  certainty  what  species  of  gi*ass  is  exactly  adapted  to  nny  given 
soil  or  situation.  Wo  cannot  look  upon  this  knoll,  or  that  intervale,  or  yonder  idaiu, 
and  say  this  grass  will  grow  better  and  prove  more  profitable  if  sown  hero  than  any 
other.  But  we  can  say.  without  hazard  of  con±radic»tion,  that  for  every  spot  on  earth 
there  is  a  grass  or  combination  of  grasses  which  is  better  adapted  for  profitable  cultiva- 
tion than  any  other,  although  wo  cannot  say  exactly  what  it  is.  If  farmers  were  more 
familiar  with  the  several  species  they  would  recognize  this  truth  more  fully,  and  thus 
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be  prepared  to  contribute  original  observations  to  the  general  stock  of  knowledge.  If, 
for  several  years  in  succession,  you  carefully  observe  the  soils  and  situations  where 
each  variety  grows  most  spontaneously  and  with  the  greatest  luxuriance,  and  furnish 
the  result  of  your  observations  to  some  respectable  a^cultural  journal,  wo  shall  soon 
have  a  mass  of  reliablo  and  accurate  facts  in  relation  to  this  matter  such  as  has  never 
yet  been  brought  together.  Practical  meu  will  then  have  some  reliable  guidance,  and 
will  not  be  obliged  to  gi-opc  in  the  dark  about  their  grass  culture  as  they  have  hitherto 
been  compelled  to  do.  Yon  must  remember,  however,  that  your  statements,  if  they  are 
to  be  useful,  must  distinguish  the  plants  by  their  botanical  names;  there  is  so  much 
confusion  in  the  trivial  names  that  their  use  will  lead  inevitably  to  the  most  serious 
en'ors  in  practice ;  thus  some  half  dozen  species  are  known  in  difiei-ont  localities  by  the 
sinclc  name  of  June  grass,  as  nuiny  more  are  called  blue  grass,  a  number  more  are 
called  spear  grass,  another  number  are  called  reed  grass,  &c.;  hence  a  man  in  one  sec- 
tion of  country  writing  his  experience  of  June  grass,  or  blue  grass,  or  spear  grass,  will 
grievously  mislead  a  farmer  in  another  section  who  knows  an  entirely  different  plant, 
having  different  habits  and  requirements,  by  that  name. 

The  writer  then  proceeds  to  state  the  following  importaiit  facts : 

First.  It  appears  that  the  grasses,  which  in  the  i)re8ent  stitte  of  our  knowledge  are 
the  most  useful  and  the  most  prolitable,  seem  to  Htmrish  best  when  the  opposite  ex- 
tremes of  wetness  and  dryness  are  avoided.  Very  careful  counting  in  a  great  number 
of  meadows,  give  the  following  results :  In  wet  meadows,  oat  of  thirty  plants,  four 
were  useful  and  twenty-six  were  useless ;  that  is,  they  were  weeds.  In  dry  meadows, 
out  of  thirty-eight  plants,  eight  were  useful  and  thirty  were  useless.  In  moist  mead- 
ows, out  of  forty-two  i)lants.  seventeen  wore  useful  and  twenty-five  useless. 

Second.  In  a  rough  classincation  of  soils,  into  upland  thin  soils,  poor  clay,  rich  loams, 
flooded  meadows,  and  irrigated  meadows,  the  following  figures,  which  give  the  average 
of  a  ^'eat  luimber  of  careful  observations,  will  show  the  relative  values  of  each  kind 
of  soil.  The  '*  ui)land  thin  soils"  were  in  all  cases  the  poorest  grass  lands ;  the  **  poor 
clays'^  gave  50  per  cent.;  the  red  loams  150  per  cent.;  the  "flooded  meadows"  250  per 
cent.,  and  the  *'  irrigated  meadows"  400  per  cent,  more  than  the  "  upland  tliin  soils." 

Third.  The  soil  which  seems  best  adapted  to  the  production  of  our  best  grasses  is  a 
strong,  deep  calcareous  soil  resting  on  a  clayey  subsoil.  On  such  a  soil  we  may  be  sure 
of  an  abundant  vegetation  resisting  drought  and  heat  and  making  a  fine  desirable  sod ; 
but  you  must  not  forget  that  there  is  no  soil  which  is  incapable  of  beaiing  grass  if  wo 
only  select  the  variety  best  adapted  to  it,  and  bestow  upon  it  the  treatment  moet  suit- 
able to  it.  By  effecting  physical  and  chemical  alteraticms  in  the  soil,  we  may  adapt  it 
to  thei^roductiou  of  almost  any  kind  of  grass ;  but  as  this  is  an  extensive  and  tedious 
process,  most  farmers  will  prefer,  at  least  in  the  first  instance,  to  suit  their  grasses  to 
their  soils,  rather  than  the  soils  to  the  grasses,  but  we  should  keep  the  amelioration  of 
the  soil  steadily  in  view  so  as  at  length  to  iit  it  for  the  production  of  the  most  valu- 
able kinds. 

Mr.  Gould  states  that  if  soil  is  prepared  thoroughly  and  made  as  rich 
as  manure  ean  make  it,  and  sown  so  thickly  with  any  one  kind  of  grass 
seed  that  the  seeds  will  act*ially  touch  each  other,  it  will  be  found  that 
after  germination  many  of  the  young  plants  die  out,  leaving  certain 
interspaces  of  unoccupied  soil  l>etween  the  plants  which  still  live. 
These  interspaces  may  be  iilled  ever  so  often  with  fresh  seed,  but  a 
like  rosidt  is  sure  to  follow.  It  is  impossible  to  fill  them  with  the  same 
species,  as  the  living:  plants  will  not  tolerate  any  neighbors  nearer  than 
a  fixed  distance — a  distance  detonnined  by  the  greater  or  less  abundance 
of  the  specific  food  required  by  the  particular  species  of  grass  cultivated. 
If  with  a  given  amount  pf  this  food,  the  plants  will  grow  within  three 
inches  of  each  other,  as  the  amount  decreases  they  will  require  intervals 
of  six*  nine,  twelve  inches,  and  so  on.  Each  soil  has  therefore  a  capacity 
for  bearing  a  maximum  number  of  plants  of  one  variety  of  grass,  which 
can  under  no  circumstances  be  exceeded.  If,  then,  these  unavoidable 
interspaces  be  sown  with  the  seeds  of  another  species  of  grass,  a  certain 
number  of  its  plants  will  grow  and  the  remaider  will  die  after  germina- 
tion, as  before;  the  plants  that  grow  will  not  interfere  with  those  of  the 
first  variety,  and  the  crop  will  be  materially  increased.  Still  there  will 
be  spaces  of  unoccupied  soil,  and  the  ground  will  not  be  thoroughly  turfed 
over  until  from  five  to  twenty  varieties  are  growing  upon  it.  Experience 
has  shown  that  any  soil  will  yield  a  larger  and  more  nutritive  crop  when 
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80W11  with  fi-om  five  to  ten  species  of  seeds  than  when  onl j  one  or  two  are 
growing.  Animals  flourish  much  bettor  on  mixed  grasses  than  they  do 
on  a  single  species,  however  nutritive  that  species  may  be.  The  animal 
tissues  require  numerous  elements  for  their  support,  and  these  elements 
are  furnished  in  greater  abundance,  and  are  better  adapted  for  assimila- 
tion by  a  mixture  of  dissimilar  grasses.  Kature  teaches  this  doctrine 
very  clearly,  independently  of  theoretical  considerations.  The  horse, 
when  at  liberty  to  choose,  will  always  leave  the  single  one  for  the  mix- 
ture. On  a  very  rich  old  pasture,  which  fattened  one  large  ox  and  three 
sheep  x)er  acre,  one  thousand  plants  stood  on  one  square  foo't  of  ground, 
of  which  nine  hundred  and  forty  were  natural  grasses,  and  sixty  were 
creeping  rooted  clover  and  other  plants;  there  were  twenty  distinct 
species  of  plants  on  this  square  foot  of  ground.  To  quote  Mr.  Gould's 
own  language : 

On  a  well-managed  water  meadow  there  were  on  a  square  foot  one  thousand  seven 
hundred  and  two  plants  of  the  natural  grasses,  and  ninety-six  of  the  clovers  and  other 
plants.  Now  compare  this  wonderful  luxuriance  with  the  produce  of  an  equal  space 
of  land  with  a  single  species  of  grass.  A  single  square  foot  where  nothing  but  narrow- 
leaved  meadow  ^ass  {Poa  angmtifoHa)  grew,  contained  one  hundred  and  ninety-two 
plants;  of  meadow  fox-tail,  (AU^^ecurus^  pratensis,)  eighty-two  plants:  of  rye-grass, 
(ioZiMm  2>enYwe,)  seventy -five  plants.  Compare  seventeen  hundred  ana  ninety-eight 
with  seventy-five  plants  to  a  squai-e  foot  and  you  will  at  once  see  how  desirable  and 
profitable  is  the  sowing  of  a  great  variety  of  seeds.  You  will  see  how  much  is  annuaUy 
lost  to  the  country  for  the  want  of  a  greater  variety  of  plants  in  our  meadows  and  pas- 
tures, for  the  farmers  in  the  United  States  who  sow  more  than  two  kinds  of  seeds  might 
be  comfortably  accommodated  in  a  moderately-sized  church. 

The  writer  thus  condemns  the  common  practice  of  sowing  grass  seeds 
with  some  kind  of  grain  : 

Most  farmers  are  accustomed  to  sow  their  grass  seeds  \>ith  some  kind  of  grain,  and 
many  defend  the  practice  on  principle,  but  I  think  the  preponderance  of  evidence  is 
clearly  and  unequivocally  on  the  side  of  those  who  advocate  separate  Sowing.  The 
practical  results  have'  almost  invariably  been  in  favor  of  this  metnod  when  it  has  pro- 
perly been  done,  and  theoretical  considerations  would  most  certainly  lead  to  this  prac- 
tice. The  ^rain  crop  abstracts  from  the  soil  a  large  portion  of  the  nutriment  which  is 
needed  exclusively  by  the  young  grass.  Every  plant  of  grain  occupies  a  place  to  the 
detriment  of  the  expected  sward ;  much  injury  is  done  uy  the  lodging  of  the  grain 
when  beaten  down  by  heavy  rains.  The  young  plants  are  repressed  ia  the  spring  by 
the  shade  of  the  grain  when  they  most  need  the  genial  inflaenoo  of  the  sun,  and  then 
when  the  grain  is  cut  it  is  exposed  in  its  weakened  state  to  its  fiercest  summer  glare, 
at  a  periojl  when  it  is  more  exposed  to  drought  than  at  any  other  season  of  the  year. 
This  perfect  coincidence  between  the  t-eachings  of  science  and  the  results  of  practical 
exj^erience,  fully  justify  me  in  the  opinion  I  have  just  given,  that  grass  seeds  in  most 
cases  should  be  sown  by  themselves.  Another  cause  of  the  failure  of  grass  seeds  to 
germinate,  is  the  damaged  condition  in  which  they  are  received  from  tue  seedsman. 
It  must  be  borne  in  mind  that  difiVirent  species  of  grass  vary  greatly  in  their  ability  to 
form  good  seed,  a  large  proportion  of  the  most  carefully  secured  crops  proving  abor- 
tive; thus,  orchard  grass  is  very  apt  to  prove  defective,  perennial  red  clover  has  fre- 
quently abortive  seeds,  and  the  seed  of  the  meadow  fox-tail  is,  as  a  general  rule,  so 
bad  that  only  one  seed  out  of  three  wiU  germinate. 

In  reply  to  a  question  as  to  what  kind  of  top-dressing  should  be  used, 
Mr.  Gould  said : 

That  depends  entirely  upon  the  peculiarities  of  the  soil.  A  man  is  simply  a  quack 
who  standi  up  in  a  meeting  of  this  kind  and  pretends  to  say  what  is  Ihe  best  manure 
for  any  particular  soil.  The  great  principle  to  be  observed  in  manuring  is  to  restore 
to  the  soil  the  missing  elements  which  were  in  it.  If  there  i.s  a  deficiency  of  lime  in 
the  soil,  then  calcareous  manures,  clialk,  lime,  and  plaster  are  the  manures  best  adapted 
to  restore  it.  If  the  deficiency  is  in  phosphates,  give  phosphatie  manures ;  give  ground 
raw  bone ;  give  good  superphosphate  of  lime ;  give  it  in  any  form  that  will  restore 
phosphoric  acid.  If  the  deficiency  is  nitrogen,  give  sulphate  of  ammonia  or  nitrate 
of  soda,  or  anything  which  contains  it.  First  find  out  in  what  the  soil  is  deficient. 
Chemistry  will  give  you  light,  but  if  you  want  to  learn  in  a  i»ractical  way  what  ma- 
nure is  best  adax>ted  to  yoiir  soil,  do  as  I  recommended  you  to  do,  to  ascertain  what 
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kind  of  grass  is  lest  adapted  to  your  land.  Measure  off  eight  or  nine  tjquaro  rods  of 
your  meadow  or  pasture,  and  on  one  of  tliem  put  phosphate,  on  another  plaster,  on 
another  ashes,  on  another  lirao,  on  another  nitrate  of  soda,  and  so  go  on  with  the  dif- 
ferent kinds  of  manures,  the  action  of  which  you  want  to  investigate  on  the  grass, 
leaving  one  of  tlie  squares  without  any  manure  whatever.  Mow  off  from  each  squaro 
rod  on  the  same  day  the  amount  of  glass  that  lias  grown  npon  it,  and  weigh  it  in  a 
green  state.  I3ut  do  not  decide  yet ;  let  all  be  converted  into  hay.  Do  it  carefully  : 
do  it  with  your  own  hands,  if  necessary,  oiily  be  sure  that  nono  of  the  hay  from  one 
of  the  squares  is  mixed  with  that  of  another  square;  then  when  your  grasses  are 
thoroughly  dried,  (let  them  all  bo  equally  dry,)  weigh  each  portion,  and  the  whole 
story  is  told  you  at  once.  If  you  lind  that  one  kind  of  manure  gives  you  four  pounds 
of  hay  more  on  .your  rod  than  that  which  was  unmanured,  then  you  know  that  four 
times  160  will  bo  the  amount  of  extra  hay  got  from  an  aero  by  the  use  of  that  par- 
ticular mannre.  You  know  what  you  can  sell  that  extra  hay  for.  Suppose  500  pounds 
is  the  result;  you  know  what  500'pounds  of  English  hay  will  bring;  then  calculate 
how  much  it  will  cost  to  put  that  manure  on  160  square  rods,  and  the  measure  of  i)rofit 
is  given  you,  as  it  can  be  in  no  other  way.  In  that  way  you  will  learn  precisely  what 
kind  of  manure  your  soil  requires,  and  you  will  also  learn  what  you  can  affonl  to  pay 
for  any  kind  of  manure  whatever. 

In  a  discussion  which  followed  the  reading  of  this  essay,  Mr.  Horace 
Colbuni  gave  his  experiments  in  grass-culture  on  reclaimed  swamp 
lands,  as  follows : 

Wherever  I  have  traveled  in  Maine,  I  see  a  ci-eat  i)ortiou  of  the  best  grass  lands 
covered  with  bushes  and  other  obstructions  to  culture.  Whoever  has  taken  notice  the 
last  year,  may  have  seen  a  good  crop  of  grass  on  what  wo  call  reclaimed  swamp  lands, 
while  you  could  count  the  gravel  stones  at  a  distance  on  the  uplands,  and,  in  some 
places  you  could  see  countless  grasshoppers  also.  Some  f  armei-s  object  to  swamp  lands 
because  they  say  they  cannot  raise  the  better  grasses  on  them,  and  that  the  varieties 
of  ewale-grass  are  good  for  nothing.  But  the  present  year  will  be  suificient  to  con- 
vince them  to  the  contrary.  We  find  those  who  have  those  grasses  have  no  difficulty 
in  getting  them  all  eaten  up,  and  to  good  advantage.  In  1839  I  purchased  the  fami, 
or  a  portion  of  it,  on  which  I  now  live.  The  soil  is  mainly  clay  loam,  througli  which 
runs  a  small  stream  that  empties  into  the  western  branch  of  the  Sheepscot  River,  on 
each  side  of  which  was  a  strip  of  interval,  varying  in  width  from  two  to  twenty  rods, 
and  for  that  width  it  was  covered  with  alders,  elder  bushes,  and  with  almost  anything 
that  could  diift  upon  it.  Wlierever  the  bank  comes  down  steeply  toward  the  brook, 
the  former  occupants  had  hauled  logs  from  the  highlands  and  dumped  them  on  to  the  in- 
terval, and  it  loolced  like  rather  a  hard  job  to  clear  the  piece.  After  1  moved  on  the  farm, 
it  began  to  be  whispei*ed  around  that  I  had  bought  Mr.  such-a-oue^s  bog,  and  much 
wonder  was  expressed  that  I  had  not  bought  more  upland  instead,  so  that  I  could  raise 
more  grass  and  corn.  It  was  a  good  hay  season,  and  all  the  hay  cut  was  judged  to  be 
twelve  tons.    I  bought  it  at  that  estimate,  but  do  not  think  there  was  so  much. 

When  a  suitable  time  came,  I  commenced  at  the  lower  end  of  the  bushes,  cut  them 
out  by  the  roots,  cut  and  cleared  off  the  logs,  and,  where  it  was  not  springy,  I  plowed 
and  seeded  to  English  grass  ;  where  it  was,  I  lot  the  water  grasses  remain.  I  have 
cut  grass  on  some  of  it  for  more  than  twenty  years,  and  it  has  averagedtwo  tons  totho 
acre.  The  hay  cut  now  is  finer  than  when  I  first  mowed  it,  and  by  following  up  these 
places  I  have  been  able  to  increase  the  quantity  of  hay  upon  my  farm  from  twelve  to 
seventy  or  eighty  tons,  until  within  the  last  two  years.  Bn  t  these  intervals  and  swales 
have  not  fallen  off*  in  quantity  in  these  years  when  the  upland  has  not  yielded  a  half 
crop.  By  clearing  these  waste  places  I  am  enabled  to  keep  up  the  fertility  of  the  up- 
lands. The  sediment  left  after  being  overflowed  keeps  them  enriched  gufliciently  to 
produce  an  even  crop  of  grass  withoiit  any  other  dressing. 

Mr.  Sylvanus  Poor  made  the  following  statement : 

My  farm  contained  a  largo  amount  of  such  swampy  land.  I  had  several  acres  in  a 
body  lying  between  my  house  and  interval  that  I  wanted  to  improve.  After  taking  oft* 
the  bushes,  which  cost  $7  per  acre,  I  dug  a  ditch  through  it  in  the  best  place  to  t&aiu 
it,  from  3  to  4  feet  deep,  and  li  feet  wide  at  the  top,  at  about  right  angles  with  the 
banks  of  the  upland.  This  main  ditch  was  left  open  until  all  the  rest  were  finished. 
I  then  dug  two  others,  one  on  each  side  of  the  main  ditch,  at  about  right  angles  with 
it.  and  about  the  same  size  and  depth,  near  the  ridge,  in  the  best  place  to/eccive  the 
spring  and  surface  water.  In  these,  for  want  of  draining  tile,  I  used,  for  one  side,  small 
poles,  (ash  and  cedar,)  beginning,  in  all  cases,  at  the  upi)er  end,  to  lay  my  drain,  being 
careful  to  keep  the*  water  course  clear.  On  the  other  side  I  used  brick  and  flat  stones. 
After  making  them  comparatively  tight,  I  filled  in  with  coarse  sand  or  gravel  to  within 
8  or  10  inches  of  the  surface,  so  as  not  to  disturb  the  sand  with  the  plow  when  plow- 
ing.   This  method  takes  not  only  the  sirring,  but  the  surface  water  readily.    But  thia 
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did  not  fully  accomplish  my  object,  for  I  found  spring  places  on  both  Bides  of  my  side 
ditches ;  I  then  dug  two  other  side  ditches  parallel  with  the  first  ones,  and  not  finding 
much  water,  I  filled  them  at  once  with  coarse  gravel  from  the  bottom  to  near  the  eur- 
face,  and  found  that  they  took  the  surface  water  readily,  but  did  not  drain  my  land 
sufficiently;  I  then  dug  smaller  ditches  (but  about  the  same  depth)  from  the  side 
drains  to  wherever  I  found  a  spring  on  the  ground.  These  I  filled  at  once  with  coarse 
gravel,  as  before  described,  unless  there  was  too  great  a  flow  of  water ;  in  tliat  case  I 
laid  undcrdrains,  and  filled  as  before.  In  this  way  my  object  was  accomplished,  and  I 
can  now  raise  on  land  that  was  worthless  and  barren  for  good  crops,  com,  XHJtatoes, 
turnips,  wheat,  barley,  and  oats,  and  the  best  of  Englisli  hay,  and  get  large  crops. 

Since  then  I  have  done  more  at  improving  the  same  kind  of  land  on  other  parts  of 
my  farm,  and  have  learned  something  from  experience.  Now,  I  dig  the  main  ditch  in 
the  best  place  to  drain  the  land,  and  sometimes  more  than  6  tect  deep— it  being  very 
important  to  have  tlie  main  ditch  deep  enough  to  thoroughly  drain.  I  then  make  side 
ditches  from  my  main  ditch  to  wherever  1  find  a  spring  or  very  wet  place.  These 
ditches  I  fill,  as'before  described,  using  judgment  as  to  whether  an  uuderdrain  is  re- 
quired, or  whether  the  coarse  sand  will  answer  alone.  I  prefer  to  .use  sand  from  a  sand 
beach  at  the  river,  as  water  passes  through  it  readily.  After  draining  such  land,  and 
it  becomes  settled  and  comparatively  hard,  I  find  it  for  my  interest  to  plow  and  culti- 
vate it^  for  the  i^urpose  of  improving  the  quality,  as  Avell  as  the  quantity  of  the  hay. 
There  is  an  acid,  or  something  of  the  kind,  in  most  of  such  cold,  mucky  land,  that  is 
injurious  to  vegetation;  but  exposure  to  the  atmosphere  will  remove  it,  although  some- 
times it  takes  several  yeara. 

I  had  a  small  piece  of  swampy  land,  lying  at  the  foot  of  the  bank,  so  wet  and  soft 
that  I  could  run  a  small  pole  into  it  8  or  10  feet  very  easily.  After  taking  off  the 
bushes,  &c.,  and  ditching  near  the  ridge  so  as  to  take  away  the  spring  wat^r,  I  sowed 
herdsgrass  and  fowl  meadow  seed,  but  it  would  not  produce  anything  of  value ;  I  then 
top-dresaed,  and  sowed  on  seed  with  the  same  result :  the  seed  sprouted  and  came  up, 
but  it  soon  withered  and  died.  This  was  the  second  year  after  ditching.  I  supposed 
I  know  why  the  grass  would  not  grow,  and  let  the  land  lie.  The  fourth  year  fowl 
meadow  began  to  grow,  and  the  fifth  year  I  had  a  heavy  crop  of  herdsgrass  and  fowl 
meadow,  and  tho  land  has  produced  bountifully  ever  shice,  which  is  seven  or  eight 
years. 

An  interestiug  discussion  on  tlie  sulyect  of  tliebest  breeds  of  cattle 
for  the  production  of  milk  was  followed  by  an  essay  from  Mr.  L.  L.  Lucas, 
on  ^'  Common  Errors  in  Hearing  and  Feeding  Farm  Stock.''  In  the 
course  of  his  paper  Mr.  Lucas  states  that  the  farmers  of  Maine  cannot 
raise  stocli  exclusively  for  beef  purposes  except  at  a  loss.  In  this  re- 
spect they  cannot  compete  with  the  West.  This  being  the  case  none 
but  the  better  breeds  shoidd  be  raised,  and  they  chiefly  for  dairy  and 
working  purposes.  While  a  good  cow,  bned  from  a  pure  blood  male, 
will  bring  $100,  a  common  one  will  bring  only  $25.  There  is  not  this 
difference  in  the  cost  of  raising — that  indeed,  would  bo  in  favor  of  the 
improved  breed.  The  best  calves  only  should  be  retained,  and  they 
should  be  kept  thriftily  growing  until  they  are  grown  or  disposed  of. 
When  they  cease  to  grow,  unless  they  are  at  work  or  giving  milk,  they 
are  kept  at  a  loss. 

Among  the  more  important  errors  pointed  out  is  that  of  overstocking 
pastures,  requiring  too  much  exercise  and  hard  work  on  tho  part  of  the 
stock  to  get  a  living.  When  not  intended  for  market,  cattle  from  these 
overstocked  pastures  are  taken  to  the  barain  the  fall  in  poor  condition,and 
are  generally  i)ut  through  the  winter  upon  straw,  meadow  and  swale 
hay,  cornstalks,  &c.,  late  cut,  with  no  provender,  and  often  sheltered 
in  barns  as  cold  as  an  orchard.  One  of  the  greatest  mistakes  among 
farmers  is  in  keeping  their  stock  in  cold  stables.  From  an  estimate 
based  upon  satisfactory  exi>erimeuts,  ho  states  that  the  extra  expense 
of  keeping  ten  head  of  grown  cattle  sixty  days  in  extreme  cold  weather, 
badly  sheltered,  will  finish  up  a  stable  roomy  enough  to  accommodate 
them,  and  made  as  warm  and  comfortable  as  an  ordinary  sitting  room 
without  fire.  Another  common  error  is  the  feeding  of  rough  fodder, 
such  as  cornstalks,  straw,  and  swale  hay,  late  cut.  The  large  bulk 
of  such  fodder  is  fed  just  as  it  comes  from  the  mow,  and  nothing  but  ex- 
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treme  hunger  and  cold  will  induce  cattle  to  eat  it,  and  tlien  only  in 
quantities  sufficient  to  keep  them  from  actual  starvation;  whereas,  if  it 
could  be  cut  fine,  wet  with  warm  water,  or  even  with  cold  water  in 
moderate  weather,  and  a  small  quantity  of  Indian  meal,  shorts,  or  line 
feed,  mixed  with  it,  it  would  be  greatly  improved  and  eaten  with  nearly 
as  much  avidity  as  common  English  liay,  and  furnish  about  as  much 
nutriment. 

Still  another  error  is  in  allowing  hay  and  grain,  including  corn,  to 
stand  from  eight  to  ten  xlays  too  long.  When  this  is  the  case  the  straw 
and  stalks  yecome  dry  and  woody,  and  almost  worthless  as  fodder ;  and 
the  grain,  although  it  may  measure  rather  more  bushels,  is  worth  much 
less  to  feed  to  cither  man  or  beast.  Grain  is  good  in  proportion  as  the  straw 
is  green  and  good.  Wheat  must  be  cut  at  the  proper  time,  otherwise  it  is 
injured,  the  same  as  hay.  Corn  should  be  cut  and  shocked  as  soon  as  it 
turns  fairly  yellow,  and  allowed  to  ripen  in  the  shock.  So  ripened  it 
does  not  shell  from  the  cob  so  easily,  but  it  is  more  nutritious,  and  in 
every  respect  a  great  gain. 

Mr.  Thayer  spoke  of  the  relative  value  of  different  kinds  of  food  for 
stock  cattle  and  mUch  cows.    He  said : 

Of  late  years  I  liavo  kept  some  cows  for  tlio  sale  of  milk.  I  wanted  to  know  what 
it  would  cost  to  keep  them.  By  careful  exporiuieut  and  actual  weighing,  I  found 
that  20  pounds  of  good  hay  would  keep  a  cow  better  than  they  are  usuaUy 
kept.  For  winter  milk  it  is  necessary'  that  some  lu-ovender  should  ho  given  in  addition 
to  hay,  and  I  began  "with  the  impression  that  10  bushels  of  corn  was  as  good  as  a  ton 
of  hay,  and  fed  accordingly.  I  soon  found  out  my  mistake,  and  lately,  when  hay  was 
scarce  and  I  wanted  to  get  along  with  as  little  as  would  answer,  and  make  up  the  neces- 
sary food  with  meal.  So  I  went  on  the  supposition  that  20  bushels  of  meal  were  equal 
to  2,000  pounds  of  hay  ;  but  I  found  that  that  was  not  enoii^h.  Then  I  hunted  up 
what  the  books  had  to  say  about  it,  and  1  found  it  stated  that  it  reciuii-ed  64  pounds  of 
com  to  be  equal  to  a  hundred  pounds  of  good  hay.  That  just  about  agreed  with  my 
experience,  and  I  afterward  so  stated  at  a  meeting  of  our  club  ;  but  nobody  a^'eed 
with  me  at  first.  We  had  some  pretty  lively  discussions  about  it.  Finally  I  weighed 
out  10  pounds  and  20  pounds  of  hay,  and  meaV equal  to  10  j^ounds  of  hay.  reckoning 
10  bushels  and  15  bushels  and  20  bushels  equal  to  a  ton  of  hay,  and  set  them  before 
them.  When  they -come  see  the  dillercnt  messes  as  actually  weighed  out,  they  all  came 
over  to  my  way  of  thinking. 

Mr.  James  A.  Lawrence  said  : 

I  have  ahorse  weighing  about  1,200  pounds.  I  give  him  12  pounds  of  hay  and  two 
quarts  of  scalded  meal  in  the  morning,  a  quart  of  oats  at  noon,  and  at  night  two  quaiia 
more  of  scalaed  meal.  So-  far,  this  allowance  has  kept  my  horse  in  good  condition, 
sleek,  smooth,  and  bright.  My  cows  are  half  Durham  and  half  Ayrshire.  To  my  older 
animals  I  give  12  pounds  of  hay  per  day,  two  quarts  of  scalded  meal  in  the  morning, 
and  the  same  quantity  at  night ;  and  my  cows  in  milk  never  have  given  more  in  winter 
than  they  do  this  winter.  My  younger  stock,  three  years  old,  two  yeai-s  old,  yearlings 
and  calves,  I  feed  about  in  that  ratio.  I  have  two  or  three  full  blooded  Ayrshires, 
which  will  be  a  year  old  next  spring.  I  am  giving  them  five  pounds  of  hay  per  day 
and  one  pint  of  oats,  and  they  are  sleek  and  handsome.  My  hay  is  cliiefly  timothy  and 
red  top,  and  was  cut  before  it  came  into  the  second  blossom,  and  cured  in  the  best  pos- 
sible manner,  bright,  handsome,  and  aromatic. 

Mr.  John  Stanton  Gould  said : 

I  have  found  great  difference  of  opiniim  with  regard  to  feeding,  and  the  amount  of 
food  necessary  for  keeping  animals,  and  I  resolved  to  go  to  headquarters.  I  spent  eon- 
siderablo  time  in  the  city  of  Now  York  visiting  the  horse-railroad  stables  in  that  city 
and  in  Brooklyn,  and  the  omnibus  horse  stables,  in  order  to  learn  their  experience.  I 
found  those  in  charge  very  courteous.  They  opened  their  books  and  gave  me  every 
information  desired.  To  sum  up  the  results,  looking  ovej*  the  record  of  their  exi)e- 
rience  for  several  years,  I  found  that  they  had  all  settled  down,  each  company  for 
itself,  (i9  the  result  of  careful  and  repeated  experiments,  the  details  of  which  1  was 
privileged  to  observe,  upon  one  uniform  rule  for  horse-railroad  hoi-ses,  and  that  was, 
12  pounds  of  hay  and  IG  pounds  of  Indian  meal  per  day.  In  that  way  a  railroad  horse 
was  kept  up  to  his  highest  condition,  and  they  were  enabled  to  do  their  work  more 
satisfactorily  than  under  any  other  system  that  had  been  tried.    Oats  had  been  repeat- 
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edly  tised  as  an  article  of  food,  and  thoir  cost  was  carefully  compared  with  that  of 
Indian  meal.  It  was  found  at  one  time,  that  during  the  hot  weather  the  feeding  of 
this  amount  of  Indian  meal  would  he  found  injurious ;  hut  the  result  of  their  expo- 
rienco  was,  that  Indian  meal,  on  the  whole,  for  a  railroad  or  omnihus  horse,  was  the 
true  thing.  But  they  have  one  very  curious  practice,  the  reason  of  which  I  am  unable 
to  fathom,  which  I  ought  to  state  in  connection  with  this,  as  jKissibly  bearing  upon 
the  subject  under  discussion.  They  invariably  water  all  their  horses  at  1  o'clock  at 
night.  They  have  an  idea,  how  true  it  is  I  do  not  know,  that  watering  their  horses  at 
night  adds  greatly  to  their  power  of  digesting  food,  and  prevents  injurious  conse- 
quences. 

Many  additional  articles  of  great  value  are  contained  in  this  report, 
but  a  lack  of  space  forbids  further  notice  of  them. 

The  eighteenth  annual  report  of  the  Maine  State  Board  of  Agricul- 
ture for  the  year  1873,  contains  some  500  pages,  The  winter  session  of 
the  board  for  this  year  was  held  at  Winthrop,  commencing  on  the  14th 
and  ending  on  the  17th  of  January.  The  meetings  were  well  attended, 
and  much  interest  was  manifested  in  the  addresses  and  discussions. 

In  his  introductory  remarks.  Secretary  Boardman  states  that  as  early 
as  1787  an  agricultural  society  was  established  in  Winthrop,  the  first  of 
the  kind  in  Xew  England,  and  the  second  in  all  North  America.  This 
society,  under  two  or  three  different  names,  has  maintained  its  organi- 
zation to  the  present  time.  In  the  early  years  of  its  existence  the  oflft- 
cers  of  the  present  society  earned  on  an  extended  correspondence  with 
the  leading  farmers  of  the  country,  and  as  early  as  1S2G  imported  25 
bushels  of  seed- wheat  direct  from  Gibralter,Spain,  which  was  distributed 
among  the  members  of  the  society.  In  1834  it  imported  oats  from  Scot- 
land. The  first  agricultural  paper  in  Maine  was  also  started  in  Win- 
throp in  1833,  call^  the  Kennebec  Farmer^  which  name  was  afterward 
changed  to  Maine  Farmer. 

Mr.  John  May,  in  his  address  of  welcome  to  the  members  of  the  board, 
also  took  occasion  to  revive  many  interestmg  facts  connected  with  the 
early  history  of  Kennebec  County  and  the  town  of  Winthrop.  Winthrop 
was  settled  in  17G5,  and  was  long  known  as  Pond  Town.  More  than 
three  quarters  of  a  century  ago  meetings  were  held  an3  an  association 
formed  at  this  place,  the  object  of  which  was  to  elevate  the  laborer  and  the 
calling  of  the  husbandman.  No  record  has  been  preserved  of  the  dis- 
cussions and  doings  of  this  ancient  a^ociation;  but  the  results  were  so 
satisfactory  and  gave  such  i)romise  of  success  in  the  future,  that  the 
members  were  induced  to  apply  for  an  act  of  incorporation,  which  was 
granted  by  the  Legislatru'e  of  Massachusetts,  February  21, 1818.  Alex- 
ander Belcher,  Peleg  Benson,  David  Foster,  Charles  Harris,  Dean  How- 
ard, Nathan  Howard,  Joseph  Metcalf,  Issachar-  Snell,  Joseph  Tinkham, 
Enoch  Wood,  Elijah  Wood,  and  Samuel  Wood,  were  the  incorporators. 
The  first  meeting  was  held  on  the  4th  day  of  July,  1818.  Its  officers 
were  Samuel  Wood,  president;  Nehemiah  Pierce,  vice  president;  Joseph 
Metcalf,  corresponding  secretary;  Alexander  Belcher,  treasurer;  David 
Thurston,  Peleg  Benson,  Issachar  Snell,  Joseph  Norris,  and  David  Fos- 
ter, trustees.  After  an  existence  of  fourteen  years,  in  order  to  enlarge 
and  extend  its  influence,  the  name  of  the  association  was  changed  from 
Winthrop  to  Kennebec  Agricultural  Society,  and  in  March,  1832,  the 
Kennebec  Society  was  formed  under  an  act  granted  by  the  Legislature 
of  Maine,  with  Samuel  Wood  for  its  president;  G.  W.  Stanley,  vice 
president;  Elijah  Wood  and  S.  Benjamin,  secretaries;  Samuel  Chand- 
ler, treasurer;  William  C.  Fuller,  collector;  Samuel  P.  Benson,  Elijah 
Wood,  and  Nathan  Foster,  trustees.  The  valuable  information  obtained 
and  disseminated  by  this  society  soon  gave  great  celebrity  to  the  farmers 
of  Winthrop,  which  they  have  maintained  up  to  the  i)resent  day. 


Digitized  by  LjOOQIC 


DIGEST   OP   STATE   REPORTS.  413 

On  the  second  day  of  the  meeting,  Mr.  Silas  Ilawes  read  a  paper  on 
the  advantages  of  mixed  husbandry.  He  affirmed  that  no  one  crop 
was  safe  enough  for  a  specialty.  The  8ui)erior  state  of  farming  in 
England  is  due  to  a  systematic  rotation  of  crops,  but  if  a  specialty  in 
any  crop  is  followed  rotation  cannot  be  practiced.  In  mixed  farming,  it 
one  crop  fails,  the  climatic  conditions  that  caused  the  failure  are  auspi- 
cious for  the  perfection  of  some  other.  A  wet  season  that  produces  a 
good  hay  crop,  militates  against  the  potato  crop;  a  dry  season  which  per- 
fects the  potato  crop,  cuts  off  grain  and  hay  to  a  cousiderable  extent. 
The  fruit  crop  is  more  noted  than  any  other  for  iiuctuatious.  Dairying, 
to  bo  pursued  with  profit,  depends  on  the  seasons,  the  production  of  for- 
age, and  so  on  to  the  end.  All  that  is  not  produced  must  be  bought,  and 
often  it  has  to  be  purchased  at  rates  greatly  above  its  cost.of  production. 
He  continues: 

Prices  of  labor  will  not  admit  of  economically  euffaffiug  in  specialties.  If  onr farm- 
ing operations  cxcoed  a  certain  range,  wo  must  liiro  neip.  If  wo  liavomoro  to  do  than 
we  can  perform  ourselves,  wo  must  have  extra  labor.  This  labor  is  costly  and  must  be 
paid  for ;  and  to  get  money  to  pay  it  wo  must  soil  somo  product.  If  wo  run  specialties 
and  they  fail,  wo  are  unable  to  pay.  If,  on  the  other  hand,  we  adhere  to  mixed  farming, 
and  one  croi>  fails,  another  is  good ;  and  if  one  falls  below  an  average,  another  rises 
above,  so  wo  maintain  tho  equilibrium  and  have  a  surplus  to  sell,  of  somo  kind,  and 
the  laborer  receives  his  hire. 

Following  the  paper  of  Mr.  Hawes  was  one  on  the  subject  of  "  Changes 
in  our  Farming,"  by  Mr.  Z.  A.  Gilbert.  The  writer,  after  alluding  to  the 
progress  made  elsewhere,  says  that  tho  general  features  of  farming  in 
Maine  have  changed  but  little  during  the  past  twenty-five  years.  There 
is  a  gradual  decrease  in  the  amount  of  production  per  acre,  and  notwith- 
standing the  increased  demand  for  many  of  the  productions  of  tho  farm 
and  garden,  he  does  not  think  farming  pays  as  well  now  as  it  did  a  quar- 
ter of  a  century  ago.  Farmers  seem  loth  to  depart  from  tho  old  beaten 
track,  and  hence  are  being  greatly  distanced  by  tho  more  scientific  and 
progressive  farmers  and  gardeners  of  other  States.  He  urges  more 
attention  to  market-gardening,  and  thinks  that  tho  farmers  of  Maine 
may  look  to  such  productions  for  a  solution  of  tho  question,  "  How  to 
make  the  fann  pay."    On  this  subject  he  says : 

Can  any  one  frame  a  reason  why  wo  do  not  raise  our  onions  instead  of  purchasing 
them  abroad?  Owners  of  land  in  Massachusetts  find  it  a  money-making  business  to 
grow  onions  on  land  worth  five  hundred  to  a  thousand  dollars  an  acre,  tho  soil  of 
which  is  far  inferior  in  productive  capacity  to  ours,  with  help  costing  more  than  it  costs 
among  us,  and  transport  them  down  to  Maine  to  supply  tho  owners  of  these  cheap 
lands  with  this  highly-prized  vegetable;  yet  it  is  proved  beyond  a  question  that  onions 
can  bo  grown  hero  as  well  as  in  Massachusetts.  AU  that  is  needed  is  Massachusetts 
skill  worked  into  Maino  soil — refining  onr  rough  potato  culture,  and  changing  it  to 
tho  smaller  limits,  nicer  work,  and  more  nursing  of  tho  onion  bed.  With  skiU,  fore- 
thought, and  that  unremitting  attention  which  insures  success  in  any  undertaking, 
tho  onion  is  as  suro  to  bring  its  returns  as  is  tho  potato.  We  should  then  not  only 
sui^ply  our  own  wants,  but  also  contribute  largely  to  tho  demand  in  the  larger  markets 
of  New  England.  Tho  town  of  We^tport,  Mass.,  grows  annually  from  thrco  to  four 
hundred  thousand  bushels.  Tho  average  yield  per  aero  is  put  down  at  500  bushels ; 
and  tho  i^atcst  yield  at  1,000  bushels  from  a  single  aero.  I  have  in  my  pocket  a  cer- 
tilicatCjgigned  by  two  reliable  men,  certifying  that  they  pulled  and  weighed  a  crop  of 
onionsgrown  upon  one-fourth  of  an  acre  in  Androscoggin  County,  and  found  tho  samo 
to  bo  392  bushels— 52  pounds  to  the  bushel— or  at  the  rate  of  1,568  bushels  to  the  acre. 
"I  tell  you,"  says  tho  enthusiastic  grower,  "in  order  to  make  our  ftirming  pay,  we  must 
reduce  the  fields  and  enhirge  tho  onion  bods."  Figuratively  applied,  tho  expression  is 
a  significant  one. 

There  are  still  other  now  enterprises  which  have  been  pursued  among  us  to  an  extent 
Ruflicient  to  prove  their  profit,  but  liot  to  an  extent  to  attract  attention  fi*om  farmers 
generally.  Wo  are  annually  paying  a  hundred  and  fifty  thousand  dollars  to  Boston 
pickle  dealers  for  tho  one  article*  of  pickles.  Lewiston  and  Auburn  alono  purchase 
1,000  barrels  of  cucumber  pickles,  exclusive  of  those  put  up  in  jars,  at  an  average 
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prico  of  §14  per  barrel.  These  are  all  grown  and  put  up  in  the  county,  and  probably 
no  other  city  in  the  8tate  can  boast  of  a  supply  of  homo-made  pickles.  Few  people 
arc  aware  of  the  extent  of  this  pickle  trade  among  us.  Those  who  are  engaged  in 
growing  the  cucumbers  and  putting  up  the  pickles  find  the  business  profitaole.  An 
averago  ci*np  is  ono  hundred  barrels  to  the  acre,  worth  in  the  grower's  haniLs  $5  i>er 
barrel. 

Mr.  Horace  Colbuin  read  a  paper  on  the  subject  of  the  *'  Management 
of  Dairy  Cows,"  which  was  followed  by  a  protracted  discussion  as  to  the 
best  feed  for  niilcli  cows.  Mr.  Atherton  said  be  kept  a  good  many  cows 
for  milking  purposes,  and  generally  fed  tbem  with  grain  and  shorts; 
had  also  raised  corn  fodder,  and  fed  it  in  a  green  state,  but  did  not  think 
he  got  the  full  benefit  of  it  in  that  way.  Mr.  Snell  stated  that  two  or 
three  years  ago,  in  taking  the  census,  he  had  procured  some  statistics 
w^hich  did  not  look  very  favorable  to  the  dairying  interests  of  this  sec- 
tion of  the  State.  He  found  that  the  averago  yield  of  butter  per  cow 
was  somewhere  between  50  and  100  pounds  per  annum.  The  cows  gen- 
erally were  in  a  miserable  condition.  He  had  a  cow  in  his  own  herd 
which  would  yield  him  400  pounds  of  butter  per  annum.  He  feeds  good 
English  hay,  w  ith  some  little  corn-meal,  shorts,  oat-mcal,  and  roots,  vary- 
ing the  feed  occasionally.  Twoquartsof  corn-meal  per  day,in  addition  to 
other  food,  is  as  much  as  a  cow  should  be  allowed  to  eat.  During  the 
present  year  he  has  kept  his  cows  principally  on  fodder-corn — Southern 
corn,  sowed.  It  grows  rank,  and  yields  eight  or  ten  tons  to  the  acre 
when  dried.  He  runs  this  through  a  hay  cutter  and  feeds  it.  In  addi- 
tion  to  corn-fodder,  he  gives  each  cow  four  quarts  of  a  mixture  of  shorts 
and  cob-meal  per  day.  With  this  amount  of  feed  he  gets  about  one 
pound  of  butter  per  day  from  each  cow.  His  experience  is  favorable 
to  fodder-corn  as  a  feed  for  milch  cows.  He  dries  it  under  cover,  lets  it 
remain  two  or  three  days  to  wilt,  and  then  hangs  it  up  in  his  barn.  K 
hung  on  poles,  or  put  up  too  loosely,  it  becomes  so  dry  that  the  cows 
do  noi  seem  to  relish  it.  If  packed  down  after  drying  it  will  gather  a 
little  moisture,  and  when  cut  up,  after  being  thus  cured,  cows  seem  to 
I)refer  it  to  hay.  IMr.  Smith  thought  sweet  com  much  the  best,  but  the 
quantity  raised  on  the  same  amount  of  ground  was  so  much-  less  than 
the  Southern  corn  that  he  regarded  the  latter  much  the  more  profitable. 
He  thinks  fodder-corn,  when  properly  cured,  a  good  substitute  for  hay  j 
when  improperly  cured,  however,  it  makes  very  poor  fodder.  Mr.  Grover 
said: 

There  is  a  (iiicry  in  my  mind  yet  whether  fodder  from  Southern  corn  is  more  valua- 
ble, at  the  cost,  than  sweet  corn.  I  have  tried  botli.  It  is  more  trouble  to  grow  South- 
em  com ;  it  is  more  uncertain  whether  you  ^et  a  good  yield  or  not ;  there  is  i\  greater 
amount  grows  on  tlio  ground,  consequently  it  saps  the  ground  more;  and  to  my  mind 
it  is  not  certain  that  swoct  corn  is  not  more  prolitable,  take  it  all  in  all.  1  think  there 
is  more  milk  in  it,  and  I  have  come  to  the  conclusion  that  I  prefer  to  raise  it  to  tho 
Southern  fodder-corn. 

Mr.  Cobb  said: 

I  have  experimented  ui  raising fodder-coni  for  my  cows, both  in  tho  fall  and  winter. 
1  iind  that  in  tho  faU  the  f odder-corn  helps  out  the  pastures,  but  alone  it  will  not  keep 
up  their  How  of  milk;  they  must  have,  in  addition  to  this,  some  shorts  and  some  meal. 
Until  the  last  two  years  1  have  raised  tho  Southern  foddcrn-com;  for  two  years  past  I 
have  raised  tlie  lai-go  sweet  corn,  and  find  that  it  can  be  raised  to  great  advantage. 
This  last  year  1  sowed  one-miarter  of  an  acre,  and  from  that  piece,  which  was  measiured 
by  a  committee  of  three,  and  the  crop  weighed  by  the  same,  and  presented  at  the  county 
Hhow  for  premium,  I  raised  nine  tons  and  eight  hundred  poiuids  of  corn  fodder — green. 
That  com  fodder  I  consider  worth  more  than  any  other  dry  feed  that  can  bo  given,  to 
cows.  In  the  lirst  place,  this  fodder  is  so  sweet  when  drj',  that  the  cows  will  eat  it  up 
iwrfoctly  clean;  they  will  not  leave  a  stalk,  even  if  it  is  an  inch  or  an.inch  and  a  half 
through,  and  it  will  not  be  larger  tlran  that  if  you  sow  it  thick  enough.  Our  cows  wiU 
give  more  milk  from  this  sweet  com-fodder  than  from  any  other  fodder  we  raise.    Wo 
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give  our  new  inilcb  cow8,  those  that  cimio  in  this  fall,  four  quarts  of  ludiau  meal  and 
six  quarts  of  shorts,  with  ft  foddering  of  this  com  at  noon.  This  is  an  extra  qnantity 
of  provender,  but  avo  do  not  calculate  to  feed  the  best  quality  of  hay.  The  nice  hay 
is  Iwittcr  for  horses  and  oxen  than  it  is  for  cows,  in  proportion  to  what  it  is  worth. 

Ill  answer  to  aquesfioD,  Mr.  Cobb  stated  that  he  scalded  his  meal  and 
aborts  together,  and  after  cooling  it  gave  it  to  his  cows  quite  moist.  Ho 
gave  his  cows  about  one  tablespoouful  of  sulphur  each  per  week,  with 
good  effect.  Salt  should  be  kept  in  the  shed  or  stable  where  the  cows 
can  have  access  to  it  at  any  time.  He  did  not  favor  the  practice  of  put- 
ting it  in  their  feed  and  compelling  them  to  eat  it  whether  they  wanted 
it  or  not.    In  regard  to  the  steaming  of  feed,  he  said: 

When  my  cattle  came  to  the  barn  last  fall  there  was  plenty  of  room  in  it,  but  not 
junch  to  pivo  thcui,  and  consequently  I  had  to  economize  and  make  the  most  of  what 
I  had.  I  had  heard  and  read  a  good  deal  about  steaming  feed  for  stock,  but  I  had  no 
chance  to  steam  it,  as  many  do  who  practice  it.  I  keep  eight  cows  and  two  horses.  I 
had  a  largo  box  made,  water  tight,  Hut!iciently  largo  to  hold  the  feed  for  my  stock — 
either  at  night  or  in  tho  morning.  I  fed  them  once  in  the*  morning  and  once  at  night 
with  this  steamed  feed,  and  at  noon  with  dry  com-foddcr.  This  box  I  tilled  with 
chopped  feed,  mixed  meal  and  shorts  with  it,  then  heated  water  in  a  boiler,  brought  it 
into  tho  barn,  and  saturated  the  feed  with  it;  then  covered  it  tight  so  that  it  would 
steam  six  hours,  at  least,  and  let  it  cook  all  through — tho  poor  hay,  stniw,  meal,  and 
shorts.  That  worked  well.  I  found  by  so  doing  that  I  saved  r/.J  pounds  of  hay  a  day 
on  eight  cows  and  two  horses.  I  thought  that  was  payhig  me  something,  and  I  found 
by  so  doing  wo  could  do  our  chores  just  as  quick  as  we  could  when  we  fed  in  the  old 
way.  Then  we  tried  the  experiment  of  putting  the  feed  into  tho  box  without  chop- 
ping, steaming  it  in  the  same  way,  and  it  worked  well.  There  was  but  a  trilling  dif- 
ference whether  the  fodder  was  chopped  or  ])ut  in  without  being  chopped.  Wo  prac- 
ticed that'until  our  cattle  went  out  in  the  spring,  and  ccmsidcred  it  very  profitable. 

At  the  conclusion  of  the  reading  of  an  essay  by  Mr.  Alexander  Hyde, 
of  Massachusetts,  on  the  subject  of  farm  buildings,  Mr.  J.  B.  Walker,  of 
5^ew  Hampshire,  thus  spoke  of  the  importance  of  so  constructing  bams 
as  to  shelter  manure : 

Wo  lose  a  great  deal  from  tho  washing  of  nmnure,  when  out  of  doors,  as  well  as  by 
evaporation.  My  experience  has  led  mo  to  the  conclusion  that  we  want  a  tight  bottom 
to  our  manure  receptacle,  as  much  as  wo  want  a  tight  roof  overhead.  When  I  raised 
my  old  barn,  to  put  a  cellar  under  it,  I  saw  that  the  earth  underneath  looked  damp 
and  very  ricu,  and  I  dug  out  and  put  away  as'manuro,  all  that  had  the  slightest  tingo 
showing  that  it  had  been  colored  by  tho  mauui-e  that  had  soaked  through  the  floor.  I 
have  no  doubt  I  had  lost  for  years  quite  a  quantity  of  valuable  manure  in  that  way. 
Lut  when  I  got  down  to  the  clear  sand,  as  white  as  the  sand  on  tho  sea  shore,  I  came 
to  tho  conclusion  that  that  was  not  good  for  anj-thiug,  and  I  used  it  to  grade  up  around 
my  house,  intending  to  spread  some  soil  over  it  in  order  to  make  the  grass  grow.  Verj- 
much  to  my  surprise,  this  sand  that  I  had  taken  from  S^o  3  feet  below  the  surface, 
that  was  entirely  barren,  as  I  supposed,  threw  up  a  rank  growth  of  bam  grass  that 
lasted  one  year.  I  thought  if  it  would  bear  barn  grass  I  would  wait  and  kco  what  else 
it  would  bear.  Tliat  barn  grass  went  out  the  next  year,  and  up  came  a  growth  of 
witch  grass;  and  from  that  day  to  this,  fifteen  years  or  more,  that  ground  has  grown 
witch  grass  every  year,  without  a  particle  of  manure.  What  does  this  show  ?  It  shows 
that  these  fertilizers,  particularly  liquid  manure,  go  down  further  than  wo  have  any 
idea  of,  and  that  we  are  losing  more  every  year  than  wo  are  aware  of,  by  not  having  it 
in  the  Ijottom  of  our  barn  cclliu's. 

On  another  branch  of  the  subject,  viz.,  the  proper  protection  of  farm 
stock,  Mr.  Perley  said : 

8omo  fifteen  years  ago,  having  about  twenty  head  of  cattle  on  the  south  side  of  my 
bam,  and  being  a  litth*  sliort  of  hay,  I  had  to  feed  some  grain,  and  the  question  camo 
up  in  my  mind  what  I  should  buy — com-meal,  shorts,  cotton-sccd,  oats,  or  whatf  I 
thought  the  best  way  to  settle  that  was  to  buy  a  little  of  each,  and  try  it.  I  brought 
out  my  cattle,  one  nt  a  time,  weighed  them,  and  set  the  weights  down ;  this  one  is 
giving  milk,  that  one  is  at  work,  and  that  one  is  doing  nothing.  After  following  that 
a  few  weeks,  and  trying  the  dillbrent  kinds  of  provender,  I  settled  down  upon  a  prin- 
cix)lo  in  tho  matter  of  feed ;  but  that  is  not  what  I  was  coming  at.  I  kept  a  record  of 
tho  thermometer  at  the  same  time,  and  found  that  when  tho  average  temperture  for 
a  week  (taking  three  observations  a  day)  was  18^  below  zero,  it  would  tak(»  almost  as 
much  again  provender  to  keep  tho  cattlo  from  falling  away  as  it  did  when  tho  average 
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for  the  week  was  23^  above  zerq.  I  learned  from  that  that  it  is  cheaper  to  keep  my 
cattle  warm  with  hemlock  hoarda  than  with  com-meal,  cotton-seed  meal,  or  anything 
of  the  kind.  *  *  *  »  i  am  satistied  that  a  warm  tie-up  will  save  a  quarter  part  of 
the  expense  of  keeping  cattle.  I  was  in  a  stable  this  morning  where  I  saw  that  the 
man  had  adopted  the  plan  of  blanketing  his  cow,  and  I  do  not  know  but  that  is  just 
as  well.  It  is  warmth  you  want,  and  you  have  got  to  supply  it,  either  in  fodder, 
sliingles,  or  blankets,  or  in  some  other  way.  A  certain  amount  of  nuimal  heat  must  be 
kept  up.    Beyond  that  you  may  go  on  making  beef  or  fat. 

Mr.  Joseph  B.  Walker  read  a  very  interesting  paper  on  the  subject  of 
plowing.  At  its  conchision,  in  reply  to  the  question  as  to  whether  plow- 
ing under  manure  was  the  best  way  to  apply  dressing  to  land,  he  stated 
that  it  was  necessary  to  do  so  on  his  lands  to  prevent  it  being  washed 
away  by  an  overflow  of  the  river.  But  were  not  this  the  case,  he  thought 
it  much  tbe  best  plan.  If  the  manure  were  plowed  under  to  the  depth 
of  three  or  four  inches,  it  would  then  be  down  about  the  proper  depth 
to  do  the  roots  of  grass,  corn,  and  grain  the  most  good.  Manure  that 
is  left  upon  the  surface  is  blown  away  and  wasted,  more  or  less ;  bat 
should  not  this  be  the  case,  during  a  dry  seas6n  it  would  do  the  roots  of 
vegetation  but  little  if  any  good. 

Mr.  Millet  made  a  statement  in  regard  to  his  experiments  with  the 
onion  crop.  His  first  attempt  was  with  two  ounces  of  seed.  Selecting 
a  piece  of  ground  that  had  grown  potatoes  the  season  preceding,  he 
manured  and  plowed  in  in  the  fall.  In  tbe  spring  he  added  additional 
fertilizers,  and  was  rewarded  with  a  moderate  croj).  He  had  sufficient 
for  his  own  family,  gave  away  some,  and  sent  $20  worth  ta  market. 
The  next  year  he  took  the  same  ground,  adding  enough  to  make  out 
one-eigbth  of  an  acre,  i)lowed  and  fertilized  it  better  than  he  had  done 
the  first  year,  and  realized  from  his  crop  of  onions  not  far  fix)m  $200. 
The  third  year  be  look  a  portion  ot"  this  eighth  and  lengthened  it  out  to 
about  one-fourtb  of  an  acre  with  a  piece  of  wet  ground  that  was  rather 
full  of  weeds.  On  this  quarter  of  an  acre  be  hauled  six  cords  of  ma- 
nure, spread  it  evenly,  beat  up  the  lumps,  and  i^lowed  it  in  from  five  to 
seven  inches  dec]),  it  laid  thus  through  the  winter,  and  in  the  spring 
a  cultivator,  with  a  weight,  was  put  on,  which  cut  it  up  five  or  six 
inches  deep,  and  made  it  quite  mellow.  Twenty-five  bushels  of  good 
dry  ashes  were  then  spread  evenly  over  the  ground  and  harrowed  in  ; 
but  even  this  quantity  of  fertilizers  not  being  regarded  as  suflBcient,  40 
bushels  of  tolerably  well  pulverized  hen-manure  were  added.  When  the 
onions  were  grown  a  committee  measured  the  land,  and  found  on  one 
square  rod  13  bushels  and  11|  pounds.  The  measurement  was  made 
accurately,  and  tbe  quarter  of  an  acre  was  found  to  have  produced  392 
bushels  of  merchantable  onions,  52  pounds  to  the  busbel.  The  soil  is  a 
deep  loam,  with  a  gravel  bottom ;  hard  wood  ground — maple,  beech, 
bircb,  and  hemlock.    The  wood  was  cut  off  nearly  a  century  ago. 

Mr.  Millett  stated  that  it  was  best  to  prepare  the  ground  in  tbe  fall^  as 
it  assured  an  opportunity  to  plant  early.  As  soon  as  the  gi^ound  is  ma 
condition  not  to  stick  to  the  seed-sower,  the  onion  seed  should  be  planted. 
Tbe  rows  should  be  run  straight,  as  this  will  give  an  opportunity  to  hoe 
close,  and  thereby  save  a  good  deal  of  hand-weeding.  AVhen  the  onion 
gets  up  two  inches  high  or  more,  and  tbe  maggots  begin  to  work,  ho 
sows  three  bushels  of  Liveri>ool  salt  to  the  acre.  It  should  be  sown 
on  a  moist  day.  Tbe  grape  worm  is  apt  to  trouble  them  to  some  extent, 
but  where  tbe  land  is  highly  fertilized  it  drives  the  onions  beyond  their 
reach.  He  regards  the  yellow  Danvers  as  tbe  best  variety;  sows  from 
the  middle  of  April  to  the  Ist  of  May,  in  rows  about  14  inches  apart. 
It  requires  about  four  pounds  of  seed  to  properly  sow  an  acre. 
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In  the  course  of  an  article  on  the  survey  of  Waldo  County,  Mr.  R.  W. 
Ellis  made  the  following  statement  regarding  winter  butter-making: 

A  majority  of  tho  faiinci's  iu  this  section  think  it  will  not  pay,  but  I  Lave  long  been 
convinced  that  it  does  not  pay  to  let  cows  dry  up  in  fall  or  early  winter,  and  eat  up  the 
most,  and  in  many  cases,  all  the  profit  you  get  from  them  in  the  summer.    This  winter 

1  have  made  an  experiment  to  see  whether  there  is  an  actual  profit  to  be  made  in  mak- 
ing butter  in  winter,  and  hero  is  tho  result ;  it  comes  in  tho  hardest  part  of  the  year, 
commencing  the  Ist  of  December.  I  have  milked  four  cows,  three  Jerseys  and  one 
native ;  had  two  calves  last  spring  and  two  last  fall.  They  have  had  the  best  of  care, 
kept  in  a  warm  stable  where  the  manure  has  hardly  frozen  during  the  winter :  their 
water  warmed  in  the  coldest  of  tho  weather,  and  care  taken  that  they  should  drink 
twice  every  day.    Their  feed  has  been : 

60 pounds  of  hay  per  day,  at  $25  per  ton  ...I |90  00 

8  quarts  coni-meal  per  day,  80  cents  per  bushel 24  00 

12  pounds  shorts  per  day,  If  cents  per  pound 25  20 

Total  cost  keeping  four  months 139  20 

They  have  made  in  the  time : 

425  i>ound8  butter,  f  of  which  sold  at  40  cents  per  pound $106  40 

The  other!  at  35  cents  per  pound 55  65 

Sold  $2.75  worth  of  soui*  milk  per  week 49  00 

Total  receipts 211  05 

Less  cost 139  20 

Not  profit 71  85 

One  of  the  above  cows,  a  Jersey  five-years  old  last  spring,  calved  one  year  ago ;  cal^^es 
again  next  September ;  was  kept  by  Rev.  Gilbert  EUis,  of  Belfast,  last  summer,  and  by 
myself  this  winter;  has  made  in  one  year  the  amount  ascertained,  by  trying  her  by  her- 
self one  week  in  the,  middle  of  each  month,  and  averaging  the  month  by  it : 

April 12  quarts  milk  per  day,  13  pounds  butter  per  week-...  56 

May 13 do do 14 do do 62 

June ...14 do do 15 do do 56 

July 12.. ....do.. ....do... ...12. .....do do 53 

August • 10 do do 10 do do 44 

September 9 do do 10 do do 43 

October 8 do do 9 do do 40 

November 7 do do 8 do do 34 

December 7 do do 8, do do 35 

January 6...... do. .....do......  7.. ....do do.... 31 

February 5 do do 7 do do 29 

March. 5 do .do 7 do do.. 31 

Total 514 

Average  quarts  per  day,  9 ;  total  in  year,  3,825 ;  average  butter  per  week,  little  over 
Opounds  14  ounces;  average  quarts  of  milk  to  a  pound^of  butter,  6^. 

o&l  pounds  of  the  butter  sold  for  40  cents  per  pound ^IThi  60 

The  other  130  i)ounds  at  35  cents  per  pound '. 45  50 

Reckon  sour  milk  at  500  gallons,,12  cents  per  gallon 60  00 

total 250  10 

Cost  of  keeping  for  two  months  last  spring,  20  pounds  hay  per  day  for  sixty  day h. $12  00 

2  quarts  per  day  of  barley,  oats,  and  corn-meal,  each  15  cents  per  day  for  sixty 
days 9  00 

For  pasturing  five  months  in  summer,  and  an  average  of  1^  quarts  meal  i>er  day.  11  75 
For  five,  months  this  winter,  15  pounds  of  hay  per  day,  li  per  feed 28  12 

3  pounds  shorts  per  day  forvl50  days,  450 7  88 

2  quarts  corn-meal  per  day 7  56 

Total 76  31 

Income $250  10 

E3cpense 76  31 

Profit 182  79 

The  autumn  meeting  of  the  board  was  held  at  Houlton,  Aroostook 
County,  on  the  1st,  2d,  and  3d  of  October.    Nineteen  members  of  the 
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board  wero  in  attendance,  besides  a  large  number  of  leading  farmers 
from  the  county  and  more  distant  sections  of  the  State.  The  reading 
of  the  various  essays  prepared  for  the  occasion  was  followed,  as  usual, 
by  interesting  and  animated  discussions. 

In  the  course  of  an  essay  on  dairying,  Mr.  J.  W.  Lang  thus  speaks  of 
the  many  natural  advantages  which  the  climate  and  soil  of  Maine  afiford 
for  making  the  State  a  great  and  successftil  dairying  district : 

The  greater  part  of  the  lands  of  the  United  States  are  excluded  from  dairy  farminj?^ 
on  account  of  situation  and  natural  unfitness.  Those  lands  lying  between  tie  fortieth 
and  forty-fifth  parallel  from  the  Atlantic  to  the  Mississippi,  embrace  nearly  all  that  is 
available.  Only  one-third  of  this  narrov  belt  is  ef  highest  excellence.  This  belt  em- 
braces New  England,  New  York,  Ohio,  Wisconsbi,  Michigan,  and  a  i>art  of  Illinois  and 
Indiana.  The  eastern  section  is  the  beet,  and  its  exceucnce  for  milk  production  de- 
creases a8  wo  proceed  west.  The  requisites  of  a  good  milk  producing  country,  are 
high,  undulating  surface,  abundance  of  good  water,  and  soil  retentive  of  moisture. 
This  induces  the  abundant  growth  of  sweet,  nutritious  herbage,  frequent  showers,  a 
cool  climate,  and  a  healthy,  pure  air.  We  have  no  large  unmtcrrupted  stretch  of 
country  where  dairying  can  ever  develop  itself  into  a  sjwcialty,  but  rather,  it  must 
ever  be  confined  to  sections  in  the  States  before  mentioned.  Grain  productions  in 
these  natural  dairy  regions  can  never  comi>etc  with  the  prairie  country-,  or  the  broad, 
natural  cereal  fielA  of  the  South,  or  the  rich  Pacific  slope.  Stock  raising  can  never, 
except  for  local  markets,  compete  for  a  moment  with  the  wide  ranges  beyon<l  the 
Father  of  Waters;  but  this  belt  must  ever  rely  upon  three  leading  specialties-— dairy- 
ing, fruit  culture,  and  sheep  husbandry.  Those  parts  of  it  not  best  adapted  to  milk, 
are  specially  adapted  to  the  raising  of  apples  and  small  fruits,  or  to  mutton  and  wool 
raisuifi:. 

After  stating  that  the  rapidly  increasing  consumption  of  cheese,  with 
its  corresponding  increase  in  price,  together  with  the  limited  sections 
that  must  always  be  looked  towr  the  chief  supply,  and  a  rapidly  increas- 
ing foreign  demand  which  renders  an  overproduction  utterly  impossible, 
he  thus  alluded  to  the  cheese-faetory  system : 

Under  present  circumstances,  chees^factory  associations  ofl'er  the  bestlnducemenfcs 
in  which  farmers  in  good  grazing  sections  of  Maine  can  engage.  The  three  pioneer 
factories  already  established,  and  the  score  of  others  that  started  last  spring,  demon- 
strate that  for  five  months  a  cow  averages  $50.  whose  milk  is  manufactured  into  cheese. 
Instances  are  on  record  where  cows  have  returned  $100  for  five  months.  »  •  •  • 
Milk,  as  a  whole,  is  poorly  understood  even  by  those  of  us  who  have  never  been  weaned. 
When  viewed  under  the  microscope,  milk  apjiears  as  a  transparent  fluid,  in  which  float 
innumerable  small  egg-shaped  globules.  These  globules  consist  of  fatty  matter  envel- 
oped in  shells  of  curd  or  casein.  Take  out  these  globules,  and  wo  find  remaining  in 
the  fluid  in  solution :  first,  curd  or  casein ;  second,  albumen ;  third,  milk  sugar;  fourth, 
mineral  matter.  Good  milk  is  composed  of  the  following  per  cent,  of  elements :  water, 
87.40;  butter,  3.43;  casein,  3.12;  milk  sugar,  5.12;  mineral  matter,  .93.  It  is  these 
substances  that  render  milk  heavier  than  water ;  two  of  these  elements  the  dairyman 
seeVs  to  extract  and  preserve.  These  two  elements  are  butter  and  cheese.  The  glob- 
ules of  fatty  matter,  by  mechanical  action,  or  by  process  of  heat,  burst  and  yield  up 
their  oil — butter — which  clusters  together  under  certain  conditions,  and  can  be  easily 
taken  out  of  the  residue,  which  we  call  butter-milk.  *  *  *  *  When  rennet  is 
applied  to  millc,  it  causes  it  to  coag[ulate  rapidly  and  form  a  curd.  In  doing  this,  tho 
rennet,  which  is  an  infusion  of  animal  membrane — the  stomach  of  the  calf  or  pig — 
containing  a  pungent  acid  known  as  gastric  juice,  dissolves  the  cuixl  sacks  in  which 
the  butter  is  contained,  and  by  its  affinity  and  the  attraction  the  x>articlc8  of  curd  have 
for  each  other,  a  mass  is  formed ;  in  this  mass  is  a  large  per  cent,  of  the  butter  of  the 
milk;  tho  residue  of  the  milk,  after  being  curdled,  is  Known  as  whey,  and  is  drained 
off;  and  tho  curd,  after  proper  manipulations,  is  put  to  press  to  expel  what  may  be 
left  of  whey  among  it.  In  these  processes,  a  portion  of  the  butter  escapes  with  the 
whey,  and  is  either  lost,  or  collected  and  manufactured  into  what  is  known  as  whey- 
butter,  which  is  often  made  a  very  profitable  item  of  income. 

After  giving  some  general  rules  to  be  observed  in  dairying,  the  fol- 
lowing directions  as  to  the  proper  location  and  plan  for  a  butter  and 
cheese  factory  are  given : 

A  cheese  factory  or  butter  factory  should  be  located  at  the  side  of  a  hill  so  as  to  have 
one  story  partially  below  the  drive- way  where  milk  is  delivered,  and  so  as  to  have  pure 
water  led  m  pipes  to  each  story,  and  in  a  pipe  across  one  side,  with  faucets  at  conven- 
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ieiit  (listnnceH,  so  that  water  will  always  bo  at  hand,  which  will  save  much  expense 
in  conducting  tUo  operations.  The  factoiy  should  bo  situated  so  as  to  have  pure  air, 
and  not  near  any  sluggish  water,  bog,  or  other  impurity.  It  is  always  best  to  bnild 
largo  enough— double  the  size  at  first  needed  is  a  safe  rule.  Thirty  to  forty  by  ono 
hundred  feet  is  a  i)roper  size,  if  three  stories  lUgh,  for  four  to  ftvo  hundred  cows.  Even 
six  huudi-cd  (^uld  bo  aeconimodated.  by  such  a  building,  and  its  cost  would  bo  but  a 
few  hundred  dollars  more  than  ono  of  half  the  capacity,  that  would  cost  as  much  to 
enlarge  as  it  did  to  build  in  the  first  i)lace. 

Millv  can  bo  profitably  gathered  from  five  to  six  miles  with  teams,  and  tho  better  way 
is  to  have  from  three  to  live  men  do  the  gathering.  They  can  doTt  cheai)er  than  for 
each  one  to  do  his  own  trucking,  and  can  return  each  patron's  whey  where  they  take 
the  milk.  The  fat^tory  need  be  only  boarded  and  battened  with  a  tight  roof,  and  suita- 
ble doors  and  windows,  with  tight  lloors  and  proper  ventilators.  Ko  ceiling,  lath,  or 
plaster  is  nee<led.  Tho  })re8ses  are  simply  large  screws,  working  through  a  solid  l)eam, 
and  having  a  platform  Ijeneath  on  which  tho  cheese  is  plaoed.  They  are  ari-anged 
thickly  along  one  side,  and  occupy  but  little  Toom.  The  vata  ore  provided  with  lire- 
box  beneath  for  hoatuig  the  milk*  previous  th  curding.  The  milk  cans  should  be  ten 
gallons,  and  bo  without  faucet.  One  known  as  tho  iron-clad  can  is  said  to  bo  a  very 
esirable  article. 

At  the  conclusion  of  ]VIr.  Lang's  essay,  Mr.  Daniel  Spooner.  of  East 
Dover,  gave  a  brief  account  of  the  cheese  factory  established  in  that 
town  in  the  spring  of  1873.  The  baildio  g  is  32  by  60  feet,  and  cost  $1,700— 
this  sum  beiog  much  less  than  was  at  first  anticipated.  Operations  were 
commenced  June  25,  and  closed  August  30,  in  consequence  of  the  severe 
drought,  which  caused  the  flow  of  milk  to  be  very  sm^l.  During  this 
time  over  12,000  pounds  of  chease  were  made,  most  of  which  was  sold 
in  the  village  of  Foxcroft  and  Dover.  The  vat  cost  about  $80.  The 
milk  of  one  hundred  cows  was  used,  and  it  would  have  coat  but  little 
more  to  have  run  the  fiftctory  on  tlie  milk  of  from  two  to  three  hun- 
dred cows.  As  an  evidence  of  the  success  of  the  factory,  Mr.  Spooner 
stated  that  the  company  made  the  cheese  for  one  man  who  furnished  the 
milk  of  seven  cows  and  tsvo  heifers  for  a  pehod  of  eight  weeks,  charging 
him  2^  cents  per  pound  for  manufactoring,  and  at  uie  end  of  this  time 
turning  over  to  him  1,020  pounds  of  cheese,  which,  at  15  cents  per  pound, 
would  amount  to  $153,  or,  after  deducting  the  cost  of  making,  $127.50. 

There  are  between  twenty  and  thirty  cheese  and  butter  &ctorics  in 
the  State,  all  la  suceessi^l  operation. 

The  secretary,  in  hin  closing  remarks,  states  that  the  year  has  been 
one  of  average  returns  to  the  former.  While  some  crops  were  below  the 
average,  the  yield  of  hay^^a  crop  of  great  importance  to  the  people  of 
Maine — was  very  heavy,  and  was  harvested  in  good  condition.  The 
yield  of  fruit  was  hardly  an  average,  that  of  apples  being  very  light 

The  agricultural  societies  of  the  State  are  represented  as  being  in  a 
flourishing  condition,  and  are  accomplishing  a  good  work  in  the  ad- 
vancement of  farming  interests* 

Tho  State  College  of  "Agriculture  and  the  Mechanic  Arts,''  has  gradu- 
ated its  second  class,  and  seems  to  be  on  the  high  road  to  success. 

MASSACHUSETTS. 

The  annual  report  of  the  State  Board  of  Agriculture  for  the  common- 
wealth of  Massachusetts,  for  the  years  1872-73,  is  contained  in  a  well- 
printed  volume  of  over  600  pages.  The  work  was  prepared  and  supper- 
vised  by  Mr.  Charles  L.  Flint,  secretary  of  the  Board,  and  contains 
many  valuable  articles  on  topics  of  current  interest  to  tne  agricultural 
community  of  New  England.  It  is  now  twenty  years  since  the  estab- 
lishment of  the  Massachusetts  State  Board  of  Agriculture.  During 
that  time  its  operations,  suggestions,  and  advice  have  been  alike  hon- 
orable and  useiul  to  the  commonwealth  and  of  invaluable  service  to  tho 
agricultural  community. 
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The  secretary  complains  of  the  inaccuracy  of  the  statistics  of  the  cen- 
sus report  for  1870  as  th^  relate  to  that  State,  and  shows  that  themarshals 
•wholly  omitted  every  article  of  production  on  more  than  nine  thousand 
farms  within  the  limits  of  the  commonwealth ;  hence  no  deductions  of 
any  value  as  to  the  condition  of  its  agriculture  at  present  or  in  1870,  as 
compared  with  the  years  1860  and  1860,  can  be  made.  The  census  for 
1850,  for  example,  states  the  number  of  farms  at  34,009;  that  of  1860  at 
35,601 5  while  that  of  1870  gives  only  26,600— a  decrease  of  9,101  farms 
since  1860.  According  to  the  statistics  of  industry  for  1865,  made  firom 
offlcial  returns  of  the  selectmen  for  each  town,  the  number  at  that  date 
was  46,904,  indicating  as  overlooked  in  the  census  of  1870  more  than 
20,000.  But  the  secretary  had  a  still  better  m<^ns  of  comparison,  so  far 
as  a  few  items  are  concerned.  The  assessors,  in  May,  1870,  returned  the 
number  of  cows  taxed  in  the  State  as  161,185,  and  in  May,  1871,  as  162,782, 
while  the  census  of  1870,  taken  at  the  same  time,  returns  only  114,771 — 
a  discrepancy  of  nearly  60,000.  Again,  the  assessors,  in  1870,  return 
the  number  of  horses  as  107,198,  and  in  1871  sb  112,782,  while  the  cen- 
sus of  1870  returns  only  41,039  as  on  farms  and  45,227  as  not  on  farms, 
making  the  total  number  86,266  and  leaving  20,932  overlooked  by  the 
marshals. 

The  plan  of  operations  adopted  by  the  Board  in  1864  contemplated 
annual  public  meetings  in  different  parts  of  the  State,  at  which  there 
should  be  lectures  and  discussions.  This  plan  has  been  continued,  and 
the  lectures  and  discussions  have  generally  constituted  the  leading  fea- 
tures of  the  annual  report  of  the  secretary.  The  last  country  meeting 
was  held  at  Barre,  on  the  3d,  4th,  and  6th  of  December,  1872.  At  this 
meeting  Mr.  Harris  Lewis,  of  Herkimer  County,  New  York,  delivered 
an  address  on  dairy  husbandry,  some  of  the  propositions  of  which  were 
objected  to  and  eventually  warmly  discussed  by  other  speakers  present. 
As  to  the  best  food  for  dairy  cows  Mr.  Lewis  said : 

I  think  the  food  best  adapted  for  the  dairy  cow  is  sraas — grass  first,  grass  last,  and 
gross  all  the  while.  If  you  wiU  look  into  the  intemad  arrangements  of  the  cow,  yoa 
will  come  to  the  conclusion  that  she  was  made  to  eat  gr^,  or  else  grass  was  made  for 
the  cow  to  eat.  Now,  the  question  may  sometimes  arise  in  the  mind  of  the  dairyman, 
"  How  is  she  to  get  grass  f "  WeU,  that  is  the  question.  How  can  you  provide  for  the 
cow  a  sufficient  quantity  of  good,  nutritious  grass  ?  My  notion  is  that  a  cow  should 
bo  turned  out  to  grass  as  early  in  the  spring  as  the  weather  becomes  suitable  for  her 
to  be  out,  and  as  soon  as  the  ground  becomes  sufficiently  settled  and  dry.  By  turning 
your  cow  out  early,  as  soon  as  the  weather  and  pastures  are  suitable,  she  will  nip  the 
first  grasses  that  start ;  andwhatdairyman  is  there  amon^  you  who  has  not  different  kinds 
of  grasses  growing  in  his  pastures^  which,  if  they  are  aflowed  to  grow  to  a  considerable 
height  before  they  are  cropped  off,  wiU  grow  up  and  go  to  seed,  and  the  cow  will  never 
touch  themf  but  if  cropped  when  small,  when  young  and  tender,  they  will  be  cropped 
throughout  the  summer,  and  your  pasture  wiU  carry  more  stock  and  carry  it  better ; 
and  cows  wiU  produce  more  milk  throughout  the  summer  if  you  turn  them  in  eiurly  in 
the  spring  than  if  you  keep  your  stock  yarded  until  the  middle  of  May.  Why,  gen- 
tlemen, I  think  that  the  man  who  wiU  keep  his  cows  confined  in  his  yard  or  in  his  stable 
imtil  the  middle  of  May  ought  to  go  to  jail.  It  is  advantageous  to  the  cow  as  well  as 
to  the  pasture  to  turn  them  on  the  grass  early.  You  turn  a  cow  out  m  soon  as  the 
grass  starts  in  the  spring,  and  then  continue  to  feed  her  hay  as  you  did  through  the 
winter,  as  long  as  she  will  eat  it,  and  roots  as  long  as  she  desires  them^  and  you  make 
the  change  so  gradual  from  hay  to  grass,  that  the  cow  hardly  realizes  it  or  is  in  any 
way  affected  by  it.  It  js  a  bad  jiractice  to  shut  a  cow  up  in  the  bam  until  she  can  cet 
a  full  feeding  of  fresh  and  nutritious  grass,  and  take  her  off  in  the  morning  from  her 
hay  and  change  her  right  on  to  a  pasture.  Although  not  all  the  ill  effects  may  be  dis- 
covered at  first,  in  a  few  months  your  cow  may  have  an  attack  of  gar^t,  and  the  cause 
and  effect  have  been  so  far  removed  from  each  other  by  intervening  time  that  you  fail 
to  trace  the  connection  between  them ;  yet  it  certainly  exists.  The  milk-producing 
organs  are  terribly  overtaxed,  and  the  cow  feels  it  when  she  takes  hold  aftorwardL 
There  is  less  danger,  however,  in  turning  ahcnl  of  dairy  cows  into  a  frcsh  pasture  that 
have  been  wintered  on  grass  than  a  herd  that  have  been  wintered  on  hay.  And  in 
speaking  of  grass  and  hay  hero,  I  desire  to  couTcy  the  idea  that  a  cow  ought  to  be  wift- 
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tered  on  grass  as  well  as  summereil  on  p:nRs,  Let  me  explain  myself :  cut  your  mea- 
dow while  it  is  grass ;  do  not  wait  until  it  is  changed  into  that  woody  fiher  wo  call 
hay.  Cut  your  meadows  while  they  are  grass,  and  you  have  dry  grass  to  winter  your 
cows  on. 

The  speaker  regards  June  grass  as  the  best  food  for  dairy  cows,  but 
recommends  pastures  of  mixed  grasses.  While  experience  has  taught 
him  that  white  clover  alone  is  the  poorest  of  all  pastures  for  dairy  pur- 
poses, he  would  not  entirely  exclude  it  from  mixed  pastures.  Cows  will 
shrink  in  their  milk  when  fed  on  white  clover  alone,  and  when  trans- 
fered  to  other  pastures  will  at  once  regain  what  they  have  lost.  He  re- 
gards grass  as  the  natural  food  of  the  cow,  and  in  his  discussion  of  this 
point  said : 

I  have  fed  cows  that  were  out  to  pasture  that  had  all  the  grass  they  could  eat,  even 
if  they  sat  up  nights  to  eat;  I  have  fed  them  all  kinds  of  food,  in  additioo,  without 
l>eing  ahlo  to  increase  the  quantity  or  improve  the  quality  of  the  milk  produced.  Hence 
I  say  that  grass  is  the  food  for  the  cow ;  and  I  say,  in  connection  with  it,  that  com  is 
unnatural  food  for  the  cow.  You  may  feed  any  of  our  grains  ground  fine— as  they 
always  should  be,  to  be  fed— to  a  cow  or  any  animal  you  are  about  to  slaughter, 
and  you  will  find  that  it  passes  through  the  first  sjtomach,  by  the  second,  through  the 
third,  on  to  the  fourth,  and  part  of  it  even  beyondthat,  within  the  space  of  fifteen  min- 
utes. That  is,  you  may  feed  an  ox  or  a  cow  fifteen  minutes  before  you  want  to  slaughter 
the  animal  on  line-ground  grain,  and  you^will  find  it  in  the  fourth  stomach  or  beyond 
it.  There  is  nothing  in  the  stomach  to  hold  it,  and,  unless  you  mix  it  with  other  food 
so  as  to  retain  it^  it  passes  off  and  only  a  very  small  portion  of  it  is  digested. 

As  a  soiling-plant  Mr.  Lewis  regards  lucerne  as  the  best.  Cattle  eat  it 
with  great  relish.  It  will  grow  more  than  100  inches  in  a  year  on  a 
good  soil  that  is  adapted  to  its  requirements.  It  wants  a  deep,  loose, 
mellow  soil,  and  if  the  soil  is  open,  so  that  the  roots  can  run  down  about 
eight  feet  to  reach  water,  it  will  be  found  the  proper  dwelling-place  for 
lucerne.  Before  closing  his  remarks  on  the  subject  of  the  summer-feed- 
ing of  dairy  cows,  the  speaker  advised  the  sowing  of  every  kind  of  grass 
indigenous  to  the  soil  when  putting  down  a  piece  of  land  to  pasture. 

In  winter-feeding  Mr.  Lewis  warmly  urges  the  use  of  mangold%wurzels. 
By  feeding  them  each  day  in  connection  with  dried  grass  he  claims  that 
he  turns  January  into  June,  the  best  of  all  the  months  for  tender  and 
nutritious  grasses.  By  this  means  the  cow  has  her  grass  restored  to  its 
original  quality  and  succulence;  the  very  food  nature  designed  she  should 
have  all  the  year  round.  He  has  found  no  other  system  which  ^ves  as 
satisfactory  results,  or  which  can  be  performed  so  cheaply.  His  man- 
gold crop  never  cost  him  over  7  cents  and  4  miUs  per  bushel,  and  he  has 
grown  them  even  as  low  as  5  cents  and  4  mills  per  bushel. 

Mr.  Lewis  was  followed  by  Dr.  Sturtevant,  who  confined  his  remarks 
to  the  dairy  interests  of  the  State.  With  reference  to  the  average  yield 
of  milk  per  cow  in  Massachusetts,  he  alluded  to  a  record  of  seventy-six 
different  experiments,  carried  on  by  nineteen  different  persons,  in  Wor- 
cester County,  during  a  series  of  years,  by  which  it  appears  that  it  took 
on  the  average  20.9  pounds  of  milk  to  make  a  pound  of  butter.  In  1864, 
the  statistics  of  425  cheese-factories  in  the  State  of  New  York  gave  the 
proportion  of  milk  to  the  pound  of  cheese  as  9.11.  He  reckons,  there- 
fore, as  a  fair  average,  25  pounds  of  milk  for  a  pound  of  butter,  and  9^ 
pounds  of  milk  for  a  pound  of  cheese.  The  census  of  Massachusetts 
for  1S65  gives  the  amount  of  milk  sold  from  each  cow  as  691  quarts. 
In  nine  towns  in  the  Hoosac  VaUey,  with  7,480  cows,  the  average  yield 
in  this  year  was  1,179  quarts  i)er  cow.  The  average  premium  dairy  of 
seven  cows  in  Essex  County  is  reported  to  have  given  about  1,750  quarts. 
Another  dairy  of  nine  cows,  in  Danvers,  in  1866,  is  reported  to  have 
given  about  2,000  quarts  per  cow.  Another  gentleman  in  Sudbury,  who 
fed  daily  five  quarts  of  a  mixture  of  rye,  com,  and  cotton-seed  meal  to 
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;liis  herd,  reports  sales  of  2,274  quarts  per  cow  for  one  year.  Still  an- 
other premium  herd  of  six-fcrade  Durhams  is  reported  as  having  averaged 
2,400  quarts  per  year.  The  production  of  four  single  native  cows  is 
^ven,  each  averaging  3,189  quarts  per  year,  and  forty-four  native  cows, 
in  four  herds,  2,1()0  quarts  per  cow.  Dr.  Sturtevant  then  states  it  as 
probable  that  the  average  yield  of  dairy  cows  in  New  York  is  not  far 
from  l,aOO  quarts,  that  of  the  best  dairies  in  the  State  about  1,800 
quarts,  and  the  best  possible  average  that  can  be  attained,  with  the  best 
herds,  not  over  2,300  quarts  per  year.  He  then,  as  follows,  briefly  gives 
his  own  experiments  with  dairy  cows ; 

In  ISGo  I  and  my  brother  purchased  "  Wanshakun  Farm,"  in  Farmingham,  Middle- 
sex County,  and  procured  the  very  best  native  cows  wo  could  find,  continually  disposing 
of  poor  cows  and  replacing  th«m  by  bettor,  and  breeding  in  stock.  In  1806,  with  an 
average  of  35.7  cows,  we  produced  2,160  quarts  i>er  cow,  on  an  average.  In  1867,  with 
an  average  of  36.3  cows,  the  average  yield  per  cow  was  2,229  quarts.  In  1868,  with  an 
average  of  27.4  cows,  the  average  yield  per  cow  was  1,850  quarts.  The  average  yield 
for  three  years  wa*  2,079  quarts  per  oow. 

We  then  imported  some  Ayrshire  eowe,  and  these,  with  other  Ayrshires  purchased  in 
this  country,  comprised  onr  herd  for  the  next  three  years.  As  we  were  now  breeding, 
we  had  to  change  our  system  of  feed.  A  system  wMch  would  aUow  us  to  send  a  cow 
•to  the  butcher  when  ii\}wped  would  never  answer  with  a  breeding  herd  of  valuable 
animals.  In  1870,  average  number  of  oowb  19.8;  average  yield  per  cew  2,616  quarts. 
In  1871.  average  number  of  cows  18.7 ;  aven^  yield  per  cow  2,300  quarts.  In  1872, 
probable  number  of  cows  13 ;  probable  yield  per  cow  2,853  auarts.  Rx>bable  average 
number  of  cows  for  three  years  17.  Ftobable  average  yield  of  milk  per  cow  2,588 
quarts.  I  use  the  word  **  probable,^  becajose  the  year  is  not  yet  ended.  It  cannot  be 
far  from  correct,  however.  The  years  1870-^71,  it  wiU  be  remembered,  were  years  of 
extreme  droi^ht,  and  very  unfavorable  to  pastures. 

I  will  state  liere  that  Mr.  Miles,  of  Fitchburgh,  who  makes  a  very  candid  and  appar- 
ently fair  record  of  his  herd  of  9.3  cows  for  three  vears,  gives  his  average  as  Jaj587 
quarts  per  cow  i)er  year.  I  shall  now  present  the  facts  I  have  deduced  in  anouier 
lonn: 


Breeds  of  cattle. 


Natives. -- 
Ayrshires . 


Possible  aver- 


2,300 
3,000 


Avera^of  best 
dairies. 


Qudrls, 
1,800 
2,500 


Common  aver- 
age. 


Quarts, 
1,300 
2,000 


Here  is  a  difference  of  700  quarts  in  each  claae ;  and,  if  my  figures  are  correct,  (and 
I  have  taken  every  fact  I  could  obtain,  and  excluded  none,)  this  sum,  700  quarts,  may 
weU  represent  the  l^eed  diftezenee  of  the  Ayfahire  and  native  cattle.  »  •  *  The 
milk-farmer  who  is  selling  his  milk  at  4  cents  a  quart  can  increase  his  annual  >ield  by 
at  least  ^  per  cow  by  replacing  natives  by  AyxsMres  of  equal  grade. 

The  speaker  mentions^  as  a  odFioiis  fact^  that  of  all  the  cows  whose 
yield  for  a  year  he  can  find  given  in  the  Massachasetts  Eeport,  (he 
has  not  the  Eeports  for  1858-'62,)  the  average  of  the  four  premiam 
native  cows  is  3,1B&  quarts;  the  average  of  the  tlyree  Ayrshire  crosses 
per  year  is  4,673  quarts;  the  extremes  among  the  native  cows  are  2,692 
quarts  aud  3,S26  quarts;  among  the  Ayrshire  grades,  3,700  quarts  and 
6,048  quarts;  the  average  of  the  best  native  or  grade  herd  of  six  cows, 
selected  from  a  herd  of  twenty,  for  one  year,  was  2,462  quarta;  the 
average  of  Waushakun  herd  of  Ayrshires^  six  selected  animals,  for  one 
year,  wan  3,123  quarts.  Here  is  still  a  difference  of  700  quarts,  repre- 
senting the  breed  difference  between  Ayrshires  and  natives. 

The  business  of  the  first  day's  session  of  the  board  was  closed  by  a 
very  able  address,  delivered  by  Mr.  William  S.  Clark,  on  the  "Bela- 
tions  of  botany  to  agriculture*^  On  the  re-assembling  of  the  board,  on 
the  second  day,  an  excellent  pt^er  on  "Hereditary  influence  in  the 
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improvement  of  stock"  was  read  by  Dr.  Nathan  Allen,  of  Lowell. 
This  was  followed  by  an  address  from  Professor  Agassiz,  on  the  same 
subject,  during  the  delivery  of  which  the  professor  took  occasion  to 
dissent  from  some  of  the  views  recently  advanced  by  Professor  Darwin. 
After  explaining  what  is  known  as  the  ^*  Darwinian  theory,''  Professor 
Agassiz  s^id: 

AccordiDg  to  these  views,  a  reptile  must  be  the  offspring  of  a  fish ;  according  to 
these  views,  a  bird  must  be  the  onspriiig  of  a  reptile ;  according  to  these  views,  man- 
kind must  be  the  ofthpring  of  quadrupeds,  as  quadrupeds  are  the  offspring  of  birds. 
It  will  be  concedetl,  I  suppose,  without  any  question,  that  the  later  animaTs  must  be 
the  descendants  of  the  earlier  oues,  if  thex*©  is  a  succession  of  generations.  Now, 
geology  and  paleontology,  (that  is,  the  knowledge  we  have  of  the  animals  which  have 
existed  in  former  times,  and  have  followed  one  another,)  show  ns  that  the  classes  of 
higher  animals,  not  to  take  in  the  whole  animal  kingdom,  have  followed  one  another 
after  this  order :  That  fish  existed  before  reptiles,  reptiles  before  birds,  birds  before  the 
mammalia  or  quadrupeds,  and  that  these  esisted  before  man .  Now,  if  wo  arc  descended 
from  monkeys,  quadrupeds  must  be  descended  from  bii-dft,  birds  must  be-  descended  from 
reptiles,  reptiles  must  be  descended  from  fish.  Have  we  suoh  information  T  No ;  and 
when  I  do  not  admit  that  animals  are  thus  descended  from  one  another,  it 'is  because  I 
do  not  know  how  they  ori^ated  any  more  than  Darwin  does.  It  is  a  theory,  per- 
haps. I  do  not  believe  it  is  as  much  as  theoiy.  I  believe  it  is  a  brilliant  expression 
of  his  ma^ificent  imagination.  And  I  will  not  disparage  that  faculty,  for  there  is  no 
science  without  ima^:ination.  Imagination  is  that  powerful  faculty  w^ith  which  we  con- 
ceive of  relations  which  MtJ  beyond  the  reooh  of  our  perception,  through  the  senses,  and 
without  imagination  there  is  no  progress  in  science ;  bnt  it  is  lu  proportion  as  imagination 
is  constantly  controlled  by  experiment,  by  experience,  by  observ^ation.  Now,  I  know 
Darwin  personally,  and  he  knows  himself,  too ;  and  early  in  his  life,  in  his  admirable 
narrative  of  his  journey  with  Captain  Fitzroy  around  the  world,  in  which  he  has  dis- 
closed so  largely  and  so  brilliantly  thftt  power  of  observation  which  is  so  eminently  his 
characteristic,  he  closes  that  narrative  with  somsthijig  like  these  words,  which  I  can- 
not probably  quite  quote  f^erhaiim,  but  the  sense  I  know  too  well  to  misquote  him : 
"That  nothing  is  more  profitable  to  a  naturalist  than  traveling,  on  account  of  the 
varied  impressions  and  the  vi^ied  opportunities  afforded  for  olServation ;  but  the 
danger  is  m  proportion  to  the  opportani<^.  Seeing  so  many  things  in  rapid  suoo^ssiou 
leads  to  hasty  conclusions,  and  passing  from  one  nasty  conclusion  to  another  hasty 
conclusion,  the  result  may  be  an  entirely  wrong  view  of  the  phenomena  observed." 
The  man  who  said  that  of  himself  at  the  close  of  his  first  really  great  scientific  survey 
lias  furnished  in  his  own  life  the  evidence  of  his  own  ^fopensity.  It  is  hasty  general- 
ization on  some  weU-observed  facts  p  and  that  is  Darwin  all  ov^.  I  do  not  think  that 
I  have  expressed  anything  diqpiffaging  of  his  ability  or  of  his  character,  but  I  am  sat- 
isfied that  I  estimate  fmij  his  tendmioies,  and  that  we  find  him  constantly  making 
generalizations  for  which  there  is  hardly  a  shadow  of  a  fact^  the  natural  consequence 
of  which  is,  in  my  opinion,  that  the  idea  of  natural  selection  is  entirely  out  of  the 
question.  But  while  I  do  not  believe  in  this  theory  oif  the  descent  of  all  organized 
beings  fiom  a  few  primcn^al  ancestors,  (and  I  will  tell  you  why  I  do  not  believe  at 
all  in  the  idea  of  "natural  selection"  and  of  the  "survival  of  the  fittest,")  it  seems  so 
very  natural,  it  is  Malthus  all  over,  and  it  is  so  desirable,  that  it  seemed  to  a  practical 
Englishmain  almost  a  natural  noeessity.  But  let  us  see  how  it  is.  Do  we  find  that 
only  the  strong  beget  families?  Do  we  find  that  the  children  of  apparently  weak 
parents  are  always  weaker  than  their  parents  f  or  ^lat  they  are  unfit  to  survive  t  I 
do  not  think  that  human  experience  goes  i^at  way.  I  do  not  think  that  in  nature, 
under  the  broadest  possible  field  of  observation,  we  see  anything  like  it.  Let  us  ob- 
serve, for  instance,  such  plants  as  have  a  wide  distribution.  We  see,  for  instance,  that 
our  pine-trees  at  the  foot  of  the  White  Hountains  are  st4».tely,  large  trees.  At  a  certain 
height  upon  the  slope  of  the  hill  they  are  smaller ;  near  the  summit  they  are  stunted 
shrubbery ;  and  yet  that  stunted  shnibbery  has  been  in  existence  near  the  top  of  the 
^  mountains  ever  since  pines  have  been  growing  on  the  sides  of  the  Wliite  Mountains, 
and  they  have  propagated  and  multiplied  in  that  condition  just  as  well  as  the  stately 
trees  in  the  valley.  It  is  a  stunted,  oreeping  sort  of  an  oxisteneoe,  but  they  have  sur- 
vived, and  have  had  as  long  an  existence  as  the  strongest  and  largest  in  the  lower  part 
of  the  country.  It  is,  therefore,  sometimes  a  law  of  nature  that  the  weakest  wm  ap- 
I)areutty  least  fit  are  those  that  survive.  Natui^  tells  us  in  that  ease— and  the  cases 
might  be  multiplied — that  there  is  some  reason  why  the  weak  may  survive  as  well  as 
the  strong ;  some  reason  why  those  who  to  ns  appear  less  fitted  have  as  good  a  hold  on 
life  as  those  which  appear  to  us  more  fitted.  Why  that  should  be  we  do  not  know^,  and 
it  is  probably  because  of  our  ignorance  in  this  matter  that  there  are  those  who  deem 
that  "natural  selection"  is  the  law  of  nature,  and  others  who  do  not  believe  that  the 
theory  of  ."uatm*al  selection"  has  any  .value  at  all. 
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At  the  close  of  Professor  Agassiz's  remarks,  Mr.  Flint,  secretary  to 
the  board,  beiug  called  upon  by  the  chairman,  spoke  briefly  on  the  sub- 
ject under  consideration — that  of  hereditary  influence  in  the  improve- 
ment of  stock.  He  said  that  ever^^  farmer,  in  attempting  to  br^  for 
the  improvement  of  his  stock,  ought  to  bear  in  mind  that  the  hereditary 
power  of  the  animal — that  is,  the  power  of  transmitting  its  qualities  to  its 
offspring — is  constantly  cumulative  j  that  is,  if  the  animal  has  been  prop- 
erly bred.  For  example,  the  general  law  that  like  produces  like  is  un- 
doubtedly correct  upon  general  principles  5  the  difficulty  is  in  a  want 
of  knowledge  as  to  the  qualities  and  characteristics  of  the  two  animals 
which  are  brought  together.  They  may  appear  to  the  eye  to  be  alike, 
and  yet  there  may  be  essential  differences.  If  they  are  alike  in  all  their 
essential  peculiarities,  the  ofGspring  will  not  only  be  like  the  parents,  but 
will  have  their  characteristics  much  more  strongly  marked ;  that  is,  the 
essential  characteristics  in  which  the  parents  are  alike  will  be  intensified 
in  the  o&pring,  and  therefore  the  hereditary  power  of  the  oflGspring — ^that 
is,  the  power  of  transmitting  its  peculiar  qualities — will  become  stronger 
and  stronger.  But  i^  on  the  other  hand,  the  parents  are  not  alike,  if 
there  are  any  essential  differences  between  the  male  and  female,  instead 
of  this  power  becoming  stronger  and  stronger  with  every  successive  gen- 
eration, it  will  become  weaker,  It  will  become  broken  and  very  greatly 
reduced,  so  that  it  cannot  be  depended  upon  at  all.  Farmers  are  fre- 
quentiy  heard  to  say  that  they  care  nothing  about  pedigrees — ^they  de- 
sire to  see  the  animal,  and  then  they  can  tell  whether  they  want  to  breed 
from  him  or  not.  There  can  be  no  greater  mistake  than  that,  for  the 
reason  that  this  hereditary  power,  this  power  of  transmitting  the  peculiar 
qualities  desired  in  the  of^pring,  is  latent;  is  hidden  in  the  system.  It 
cannot  be  detected  by  the  eye :  it  cannot  be  detected  by  any  known  law, 
except  that  of  hereditary  influence — pedigree  in  other  words.  As  to 
still  another  difficulty,  Mr.  Flint  says : 

We  cannot  tell  whether  the  pedigree  of  these  two  animals — the  parents— is  perfectly 
satisfactory  or  not.  It  may  be  as  lone  as  the  moral  law,  and  yet  there  may  be  breaks 
in  it  which  have  constantly  reduced  and  weakened  that  hereditary  power.  If  we 
knew  x>08Ltiyely  the  peculiar  characteristics  of  all  the  ancestors  of  all  the  animals 
that  we  are  to  breed  from,  then  we  conld  teU  with  some  degree  of  certainty  what  the 
result  would  be ;  but  the  mere  fact  of  a  recorded  pedigree  is  not  worth  anything 
tmless  we  know  the  character  of  that  ancestry— unless  wo  know  that  in  each  case  the 
male  and  female  in  each  successive  generation  have  been  alike  and  of  good  quality. 
To  illustrate  more  clearly :  We  might  suppose  that  a  certain  male,  after  a  certain 
nimiber  of  generations,  has  the  hereditary  power  strongly  concentrated  in  his  system. 
If  he  is  the  oflfspring  of  parents,  grandparents,  and  great- grandparents  which  have 
been  alike  in  both  cases,  he  has  the  hereditary  power — that  is,  the  power  of  trans- 
mitting his  qualities — ^very  strongly  marked  and  intensified  in  his  system;  more 
strongly  than  it  was  in  his  parents^  grandparents,  or  ^at-grandparents.  Now,  sup- 
pose the  power  which  this  male  animal  has  of  transmitting  his  essential  qualities  to 
his  ofEspnng  conld  be  represented  to  the  naked  eye.  Suppose,  for  instance,  we  call 
his  hereditary  x>ower  equal  to  100.  Now,  suppose  the  female  to  which  he  is  put  has 
been  bred  differently ;  suppose  she  has  been  cross-bred,  just  as  the  common  stock  of  • 
the  country,  or  what  we  call  native  sheep,  have  been  bred,  without  any  system,  with- 
out any  care  to  couple  animals  which  are  absolutely  and  essentially  alike ;  of  course 
the  hereditary  power  of  that  female  wiU  be  very  much  less  than  the  hereditary  power^ 
of  the  male,  because  the  hereditary  line — ^the  power  of  transmitting  qualities — ^has* 
been  broken,  and  has  been  ^eatly  reduced.  We  wiU  suppose,  for  instance,  that  her 
power  of  hereditary  transmission— her  iwwor  of  transmitting  ner  qualities,  her  pecu- 
liar characteristics,  to  her  offspring — is  only  60  instead  of  100.  Now,  these  two  animals 
are  coupled  together.  What  is  the  offspring?  The  offspring  will  i)0S8ess  a  hcfeditary 
power  not  like  its  male  parent ;  it  will  i>06sess  a  hereditary  power — that  is.  a  power 
of  transmitting  its  characteristics  to  it«  offspring — not  represented  by  the  100,  not  rep- 
resented by  the  60,  the  value  of  the  hereditary  power  of  its  mother,  but  by  a  number 
perhaps  somewhere  intermediate  between  them ;  it  would  be  difficult  to  teU  exactly 
what.  I  do  not  mean  to  say  that  there  is  any  law  which  wiU  represent  it  exactly. 
I  merely  give  this  as  an  iUustration  to  show  you  how  greatly  the  hereditary  i>ower  ia 
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constantly  reduced  when  the  parents  are  not  alike.  I  say  in  such  a  case  as  that  you 
could  represent  the-hereditary  power  of  the  offspring  of  such  parents  not  by  100 — the 
hereditary  power  of  its  father — nor  by  60— the  hereditary  power  of  its  mother — but  it 
would  be  a  power  very  greatly  reduced.  ♦  *  »  Now,  I  say  the  farmers  should 
bear  in  mind  that  this  hereditary  power,  which  is  so  valuable  and  important,  and  on 
which  our  whole  improvement  must  depend,  is  hidden,  latent,  cannot  be  detected  by 
the  eye.  That  shows  the  value  of  a  good  pedigree ;  but  not  merely  a  recorded,  written 
pedigree.  It  must  be  a  full  pedigree,  such  as  to  guarantee  the  quality  of  the  ancestry. 
The  pedigree  ought  to  be  studied  in  each  case,  and  in  that  way,  and  in  that  way  alone, 
can  we  breed  with  any  degree  of  system,  or  any  degree  c>f  certainty  in  regard  to  the 
result. 

During  the  session  an  address  was  delivered  by  Mr.  Farwell  F.  Fay 
upon  "Practical  questions  of  law  relating  to  farm  property.''  A  briet 
address  was  also  delivered  by  Professor  B.  D.  Slade  on  the  subject  ot 
tbe  Prevalence  and  treatment  of  the  catarrhal  epidemic  among  horses. 
An  essay  was  read  by  Mr.  Andrew  fl.  Vv^'ard  on  the  subject  of  "  Manures 
and  fertilizers,"  and  one  by  Professor  Stockbridge,  of  the  State  Ag- 
ricultural College,  on  the  "  Management  and  care  of  mowing  and  pas- 
ture lands.''  The  lecture  of  Professor  Stockbridge  contains  much  valu- 
able information  and  many  suggestions,  which,  if  heeded,  may  prove  of 
immense  advantage  to  the  farmers  of  INTew  England.  Alluding  to  the 
State  reports,  and  referring  to  what  the  State  ^ard  of  agriculture  has 
said  relative  to  the  treatment  of  hay  and  pasture-lands  and  to  the  value 
of  the  hay-crop,  the  lecturer  says : 

I  find  we  have  said  to  each  other  and  to  the  world  that  the  hay-crop  is  the  most  valu- 
able of  any  single  crop  cultivated  in  the  United  States ;  that  the  hay  and  grass  crop 
combined  is  worth  in  the  aggregate,  in  llbe  United  States,  somewhere  between  five 
and  six  hundred  millions  of  dol£urs.  This  is  its  money-value.  And,  more  than  all 
that,  we  have  said  to  the  farmers  of  the  country  that  its  value  in  dollars  and  cents  is 
as  nothing  compared  with  its  indirect  value,  in  the  influence  it  has  in  preserving  the 
fertility  of  our  farms,  as  being  the  great  source  of  manurial  supply.  We  have  said 
that  no  farm  can  be  ke^t  up  to  a  high  state  of  fertility,  no  farm  can  do  otherwise  than 
depreciate,  if  in  its  ordinary  management  we  sell  the  hay  prodnced  upon  it;  and  that 
no  man  can  thrive  on  a  farm^  no  man  can  grow  rich,  no  man's  farm  is  supporting  itself 
or  him,  where  the  grass^rop  is  depreciating.  We  have  said,  again,  that,  so  great  is  the 
value  of  the  hay-crop  of  the  country,  we  can  afford  to  select  our  choicest,  our 
sweetest,  our  niost  fertile  soils  for  the  production  of  grass  and  of  hay.  We  have  fre- 
quently attempted  to  describe  the  character  of  the  soil  best  adapted  to  the  production 
of  grass,  and  here  I  must  say  the  board  of  agriculture  are  somewhat  at  loggerheads. 
One  says  a  good  grass-soil  is  a  good  corn-soil ;  another  says  a  good  grass-sou  is  a  cold 
and  wet  or  moist  soil.  This  is  the  only  point  about  which  we  disagree ;  but  we  are  all 
agreed  in  saying  that  the  best  soils,  the  most  fertile  soils,  we  can  afford  to  devote  to 
the  production  of  this  crop.  And  again,  following  the  record,  I  find  we  have  said  this : 
that  we  can  afibrd  not  only  to  take  our  best  soils,  but  we  can  afibrd  to  bring  those  best 
soils  up  to  the  very  highest  point  of  fertility,  and  keep  them  in  grass,  keep  them  rich, 
keep  them  fertile,  for  the  express  purpose  of  producing  hay.  *  *  *  »  We  have 
said,  again,  that  there  is  such  a  thing  as  being  too  avaricioua  in  regard  to  the  crops 
which  grow  upon  our  mowing-fields ;  that  there  is  such  a  thing  as  mowing  our  lands 
too  close.  And  we  reason  in  this  way :  that  there  is  a  mutual  relation  existing  between 
the  roots  and  leaves  of  the  plants;  they  grow  in  coujunction;  the  roots  have  their  office 
to  perform,  the  leaves  have  theirs ;  and  when  you  denude  a  plant  of  its  leaves  you  have 
sto]^ped  their  root-action ;  you  have  given  it  a  check  and  injury  from  which  it  must 
sufier  until  new  leaves  are  developed  to  carry  on  the.  functions  of  the  plant.  *  ♦  *  * 
We  have  said,  again,  that  it  is  bad  policy  to  mow  our  lands  late  in  the  season.  While 
we  think  rowen  is  a  good  crop,  and  it  is  well  to  have  it  in  our  barns;  while  we  do  not 
object  to  the  cutting  of  a  second  crop :  yet  under  no  circumstances  should  this  second 
crop  be  cut  late  in  the  season,  but  it  snould  be  cut  so  early  that  there  wiU  be  time  for 
another  crop  to  grow  to  act  as  a  covering  for  the  plant,  a  sort  of  protection  for  it 
through  the  winter. 

Now,  in  regard  to  our  pasture-lands.  The  board  of  ajgriculture  have  agreed  unani- 
mously to  this :  that  there  has  been  a  great  deterioration  in  the  producing-power  of 
our  pafitures  during  the  last  fifty  or  one  hundred  years ;  that  the  time  was  when  the 
hiU-sides  of  Massachusetts — those  fields  that  are  now  our  pasture-lands— yielded  large 
quantities  of  sweet,  nutritious  grasses — grateses  which  made  butter,  which  made  milk, 
which  made  cheese— grasses  wmch  made  beef  of  splendid  quality.  But,  gentlemen, 
you  may  rest  asstlred  that  the  board  of  agriciJilti?JO,aro  right. when  they  tell  you  that 
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you  cannot  mak*)  cither  good  milk,  good  bntter,  good  beef,  or  good  cheeee  out  of  those 
brambles  and  bri«rB  that  are  eo  frequently  found  on  our  pastures,  and  that  the  richness 
and  value  of  ihe»^  lantla  depend  ver^  largely  upon  the  fact  that  they  produce  fine 
Bweet;  nutritious  gitisses,  as  they  did  m  those  eariydays,  m  large  quantities;  but  they 
have  gratlually  detenoratoil.    And  to  this  opinion  tto  give  our  unanimous  consent. 

Another  thing.  Wo  have  all  agree<l  on  saying  that  the  cause*  of  this  deterioration 
is  perfectly  clear  and  i>pparent ;  that  it  is  because  we  have  been  building  up  animal 
stracturcs  or  mannfactming  eattle-produots  which  have  been  taken  away  from  the 
fields  that  pro<luced  them,  never  to  return ;  that  where  all  the  products  have  not  been 
transyjortcd  to  the  market,  we  have  taken  the  milk  for  The  manufacture  of  butter  and 
cheese,  and  the  manurial  qujXlities  that  were  contained  in  the  milk  left  at  home  have 
been  given  to  other  fields,  instead  of  being  carried  back  to  the  pastures  that  produced 
them ;  and  that  wo  have  been  sending  away  tens  of  hundreds  of  tons  annually  from 
these  New  England  pastures  in  the  form  of  phosphates  and  sulphates  in  the  bones  of 
animals,  and  nitrogen  in  their  mus?:les  and  tissues. 

Again,  gentlemen,  we  have  said  to  the  world  that  from  one-fourth  to  one-third  of  all 
these  pasture-lands  should  never  hav»  been  deprived  of  their  original  forest-covering, 
and  this  I  believe  is  go8i)el  truth.  The  Lord  never  designed  these  steep  hill-sides,  these 
mountain-tops  for  pastures ;  nevwr  des^ened  them  for  cultivation ;  the  topography  of 
the  country  forbids.  Wo  cannot  keep  iSxe  soil  ia  its  place  in  pasture  or  cultivation. 
It  was  designed,  and  it  is  best  that  this  portion  of  our  nasturc-lands,  our  mountain- 
tops  and  steep  hill-sides  and  declivities  should  be  allowea— to  use  that  expression — ^to 
go  back  again  to  forests ;  and  I  would  say  should  not  only  be  allowed,  but  should  be 
assisted  by  systematic  effort,  to  go  back  agiNin  to  forest.  The  effect  of  this  gTO¥rth 
of  forests  would  be,  first,  to  aet  as  a  shelter  to  otir  cultivated  fields,  to  make  our  climate 
more  equable,  and  to  give  us  a  more  equal  distrVbution  of  rain  instead  of  having  alteiv 
nate  seasons  of  floods  and  droughts. 

Alluding  to  the  treatment  of  grass-lands,  the  lecturer  said: 

I  do  not  want  to  be  heretical,  but  I  desire  to  express  a  few  thoughts  in  relation  to 
the  treatment  of  our  grass-lands.  The  board  of  agriculture  have  said :  **  Never  plow 
the  fields  that  you  intend  for  permanent  mowing.  Once  seeded  down,  let  them  remain 
seeded  forever."  In  relation  to  that  I  b^  leave  to  di£^,  and  I  will  give  you  my  rea- 
sons. Let  us  have  as  many  minds  at  woric  upon  this  sn\»)ect  as  possible.  Perhaps  we 
are  mistaken.  I  do  not  believe  that  the  board  of  aciictdture  or  any  one  of  us  know 
it  aJl.  I  think  we  have  a  great  deal  to  learn,  but  I  think  there  are  some  things  we  do 
know.  Now,  in  relation  to  the  plowing  of  grasa-laads:  Da  you  believe  there  is  any- 
thing in  tillage  T  Does  it  do  the  soil  any  gw>d  to  plow  it,  to  pulverize  it,  to  break  it 
up  and  expose  it  to  the  air  f  Does  it  help  your  fiekb,  upon  whloh  you  grow  com,  to 
plow  them,  to  pulverize  them,  to  tiU  them  thoroughly  f  It  it  does,  w£y  will  it  not  help 
yotir  grass-field  to  treat  its  soil  thus,  eq^ially  if  that  grass-field  shall  have  for  its 
soil  a  clay  f  Will  it  not  do  that  soil  good  to  let  the  air  into  it,  to  worm  it.  and  set  the 
chemical  forces  at  work  to  develop  the  plant-food  it  contains?  If  tnere  is  any 
truth  in  the  theorj'  of  the  value  of  fertilization  and  tillage^  can  we  not  apply  it  to  the 
grass-crop,  and  thus  reap  the  advantage  f  »  ♦  •  Now,  if  there  w  anything  in  the 
principles  of  tillage  and  cultivation,  if  it  docs  the  soil  good  to  pulveri.^e  it,  then  these 
fields  ought  to  be  plowed  occastonally,  espscially  those  which  have  clay  in  them.  The 
constant  tramping  upon  these  fields  to  gather  thehay  and  the  attraction  of  gravitation 
and  cohesion  greatly  solidify  them,  especially  elay  soil,  and  they  become  hard,  and^ 
notwithstanding  your  top-dressing,  by  wad  by  your  bay-field  actually  begins  to  fail, 
and  on  goes  a  quantity  of  manure,  because  you  dislike  to  x^ow  it  up.  Now,  my  expe- 
rience and  observation  are  that  there  is  no  grass-laad  in  Massachusetts  but  what  <^ught 
to  be  plowed  once  in  ten  years,  sometimes  as  «ften  as  onco  in  five  years.  This  d^>onds 
upon  the  condition  of  the  soil. 

I  know  this  m  heresy,  but  I  am  going  to  give  my  reasons,  and  then  you  may  have 
your  chance  at  me.  I  will  tell  you  what  thS  trouble,  in  my  judgment,  is:  When  we 
turn  over  our  hay-fields  aikl  reseed  them  with  two  Kinds  of  grass — herd's-grads  and 
clover,  and  perhaps  a  little  red-top— it  takes  a  loag  time  to  get  them  back  into  a  fine 
condition.  I  have  tried  it,  and  I  found  that  apparently  I  mul  met  with  a  great  loss 
by  plowing;  but  when  I  seeded  with  a  variety  of  seeds,  when  I  put  in  herdV-grass  and 
clover,  and  red-top,  and  white  clover;  when  1  put  in  orchard-grass  and  Kentucky  blue- 
grass,  and  a  largo  variety  of  grasses,  in  two  years  I  had  a  covering  as  close  as  I  had 
before,  and  the  crop  went  right  along  upon  the  land,  increasing  eveiy  year.  The  rea- 
son why,  apparently,  it  did  not  benefit  my  laud  to  plow  it  andpulveiize  it  and  work  it 
all  to  pieces  was,  that  I  did  not  do  right  when  I  seeded  down  with  simply  two  lands 
of  grass—herdVgrass  and  clover;  but  I  got  a  quarter  more  grass  upon  the  land  in  ten 
years  by  plowing  twice  and  reseeding  without  top-dree^ng,  than  I  got  with  the  best 
top-drefwing  without  plowing.  Therefore  I  say,  aeeor^ng  to  my  observati<Mi,  and  I 
think  I  have  vei-y  good  reason  for  it,  that  our  grass4ands  d^nmld  be  occasionally  plowed 
up^  pulverized,  and  thoroughly  till^  and  res^Mled. 
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Professor  Stockbridge  was  followed  by  Mr.  AUis,  who  spoko  at  some 
length  of  the  great  advantages  to  be  derived  from  underdraining.  To 
show  to  what  extent  lands  may  be  improved,  and  what  resnlts  may  be 
derived  from  draining  and  good  cultivation,  he  detailed  the  following 
experiment :         • 

I  came  in  possession  of  a  four-acre  piece  of  pasturage  in  front  of  my  honse  some  ten 
years  ago,  worth  fix)m  five  to  twenty  dollars  ner  acre,  the  preponderathig  product 
being  a  wet,  poor-quality  of  pasture,  interspersed  with  a  generous  supply  of  bog-brake, 
knolls,  and  some  bowlders.  In  the  fall  of  18(52 1  commenced  labor  ujkhi  it  by  getting  out 
the  rocks,  laying  one  hundred  and  twenty  rods  of  underdrain,  broke  it  up,  employing  the 
third  man  to  follow  the  jdow  with  a  hook  to  turn  over  what  sods  and  brake-knolls  the 
plow  did  not.  In  the  spring  of  1863  I  harrowed  well  the  turf,  planted  corn,  putting  a 
little  phosphate  in  the  hill,  cultivating  with  a  purpose  mainly  to  subdue  the  land,  and 
harvested  20  bushels  of  com  per  acre.  In  1864  the  market-value  of  manure  applied, 
delivered  on  the  land,  was  $400.  I  bought  a  part  of  it ;  phosphate  put  into  the  hill, 
$50  ;  about  the  first  two  weeks  in  June  it  was  set  with  tobacco;  fittmg  ground,  culti- 
vatinjj,  harvesting,  and  preparing  for  market,  cost  |350 ;  total  expenses  of  crop  $600 ; 
I  received  for  the  crop  $1^800.  In  1865  I  applied  $450  worth  of  manure  and  $50  worth 
of  phosphate  j  stocked  with  tobacco ;  cultivating  and  fitting  for  market  $350 ;  total 
expense  |850 ;  I  received  for  crop  $2,240.  After  iMwrvesting  the  second  crop  I  raked  to- 
gether the  break-heads,  which,  notwithstanding  having  been  cufled  to  skeletons, 
amounted  to  cart-loads,  and  burned  them.  In  the  spring  of  1866  I  sowed  with  oats  and 
seeded  dawn  with  one-half  bushel  of  timothy  and  nve  pounds  of  clover-seed  per  acre ; 
harvested  270  bushels  of  oats ;  I  have  mowed  two  erope  of  grass  yearly  since,  with  the 
exception  of  one  dry  season^  and  consider  the  land  worth  at  least  |lOO  per  acre  in 
its  rural  locality. 

In  the  course  of  the  annual  report  of  the  committee  on  contagious  dis- 
eases among  cattle,  made  to  the  legislature  in  conformity  with  a  law  of 
the  State,  the  commisskmers  congratulate  the  people  of  the  common- 
wealth on  the  fact  that  while  in  some  portions  of  the  country  and 
abroad  disease  has  caused  most  fearful  ravages,  yet  in  the  State  oi 
Massachusetts  during  the  past  year  cattle  have  been  almost  entirely 
exempt  Irom  prevailing  sickness,  and  no  contagious  disease  has  visited 
them. 

The  annual  meeting  of  the  State  board  was  held  in  Boston  on  the 
3d,  4th,  5th,  and  6th  of  February,  1873,  and  was  attended  by  the  fol- 
lowipg-named  members  of  the  board,  viz :  Messrs.  Agassiz,  Allis,  Baker, 
Brown,  Clark,  Fearing,  Hadwen,  Hubbard,  Hyde,  Knowlton,  Ladd, 
Loring,  Miles,  Moore,  Eioot,  Saltonstall,  Slade,  Stone,  Stockbridge,  Stur- 
tevant,  Washbui^n,  and  "XVilder.  His  excellency  Governor  Washbarn 
presided. 

A  large  amount  of  important  business  was  transacted  at  this  meeting 
of  the  board.  The  third  annual  report  of  the  State  entomologist,  Mr. 
A.  S.  Packard,  on  the  injurious  and  beneficial  effects  of  insects,  was 
IMcesented  by  Dr.  Jjodng.  This  essay  Is  copiously  illustrated,  as  is  also 
an  exhaustive  paper  rewl  by  Professor  Agassiz  on  the  **  Structure  and 
growth  of  domesticated  animals.''  "  The  use  of  steam  on  the  farm," 
an  essay  read  by  Professor  Stockbridge,  and  one  on  the  *'  Relative  value 
of  farming  among  the  occupations  of  life,"  by  Mr.  Hubbard,  contain 
much  valuable  information  on  the  subjects  discussed. 

An  appendix  contains  reports  from  about  thirty  county  and  district 
agricultural  a&<w>ciations,  which  shows  these  societies  to  be  generally 
in  a  very  flourishing  and  prosperous  condition.  The  addresses  deliv- 
ered at  the  opening  of  the  annual  exhibitions  of  many  of  these  associa- 
tions, beside  reports  of  committees  on  premium  crops,  &c.,  are  also 
giveu  in  this  appendix. 

MICHIGAN. 

Pomologieal — The  second  annual  report  of  the  Michigan  State  Pomo- 
logical  Society  shows  the  continued  and  growing  prosperity  of  the  asso- 
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elation.  The  meinbershii)  of  the  year  was  507.  Meetings  for  disciis-> 
sion  of  subjects  pertinent  to  fruit-culture  were  held  with  regularity,  and 
public  cadiibitions  of  fruits  had  increased  In  number  and  intrinsic  ex- 
cellence. The  large,  well-printed,  and  handsomely-illustrated  volume 
before  us  is  a  fair  indication  of  the  energy  and  earnest  work  of  the 
young  society.  A  wide  field  for  the  operations  of  such  an  organization 
is  afforded  by  the  almost  unsurpassed  fruit-belt  of  a  fair  portion  of  the 
Michigan  peninsula.  Says  an  observing  member  of  the  society,  in  an 
essay  on  the  history  of  the  peach,  at  Saint  Joseph  : 

To  the  InhabitaDts  of  the  Northwest  no  greater  evidence  of  design  to  provide  it 
with  a  great  fruit-land  could  be  given  than  this  peninsula  inserted  between  lakes 
Michigan,  Huron,  and  Erie ;  in  that  conformation  of  the  Pacific  slope  by  which  the 
prevailing  winds,  sweeping  down  the  vast  sierras  of  the  Rocky  Mountains,  become 
softened  by  the  mighty  pmins  and  prairies  of  the  West ;  thence  blowing  from  the 
southwest,  west,  and  nortnwest,  over  the  deep  waters  of  Lake  Micliigan,  which  never 
freeze,  become  so  mild  that  nearly  every  variety  of  the  apple,  the  peach,  pear,  cherry, 
plum,  and  berry  can  bo  grown  in  as  great  abundance  and  perfection  as  in  any  part  ol 
the  world. 

The  writer  refers  to  the  foregoing  statement  as  embracing  facts  not 
widely  known,  and  not  yet  absolutely  reduced  to  a  self-evident  proposi- 
tion in  the  fruit-belt,  which  some  claim  extends  only  a  few  miles  back 
from  the  waters  of  the  lake,  and  that  in  the  immediate  neighborhood  of 
river  outlets,  the  location  of  future  cities  j  some,  along  the  whole  penin- 
sula, as  far  as  the  snow  line;  and  others  into  the  interior,  for  miles  by 
the  score. 

In  those  districts  where  adaption  to  fruit-growing  has  been  clearly 
ascertained  the  rapidity  of  settlement  is  surprising.  The  first  peach- 
orchard  in  Benton,  Berrien  County,  was  set  out  in  1836.  It  was,  then,  an 
unbroken  forest  by  the  square  mile,  but  now  comparatively  one  unbroken 
orchard;  and  by  the  last  census  the  township  rated  as  the  sixth  town- 
ship in  the  State  according  to  the  value  of  its  farm  productions — the 
State  itself  ranking  twelfth  in  this  respect  in  the  United  States.  This 
growth  in  population  and  wealth  is  mainly  due  to  its  peach-crop  and 
general  fruit-crop,  although  it  is  the  only  township  in  Michigan  that 
raised  over  100,000  bushels  of  wheat. 

^  In  summarizing  the  present  condition  of  pomology  in  the  State,  E.  F. 
Johnstone,  secretary  of  the  State  Agricultural  Society,  refers  to  the 
orchard-fruits  and  to  the  berries  which  are  cultivated  for  profit  with  more 
or  less  success.  There  is  yet  no  defined  system  in  regard  to  the  best 
methods  of  treating  apple-orchards;  no  successful  effort  has  been  made 
to  originate  any  new  varieties  fit)m  seedlings  or  by  hybridization  that 
would  take  precedence  of  those  now  regarded  as  the  best  for  profitable 
culture.  For  new  and  old  varieties  dependence  has  been  placed  upon 
other  States.  Orchard-culture  of  the  pear  is  limited,  and  it  is  doubted 
if  the  culture  is  well  understood,  or  has  been  sufficiently  experimented 
upon,  or  vigorously  inquired  into.  The  cultivation  of  the  peach  is  con- 
fined for  the  most  part  to  the  shores  of  Lake  Michigan,  and  as  far  in- 
land as  the  influence  of  this  body  of  water  is  suppos^  to  extend.  This 
fruit  has  not  thus  far  sustained  damage,  to  any  appreciable  extent,  from 
diseases  which  have  prevailed  in  other  regions  where  the  peach  is  raised. 
The  varieties  grown  are  those  which  have  been  introduced  and  found  to 
be  adapted  to  climate  and  soils.  No  variety  has  been  originated  that 
would  supersede  the  sorts  acclimated.  As  an  orchard-fruit  the  plum  is 
not  largely  grown,  the  ravages  of  its  great  enemy,  the  curculio,  having 
discouraged  effort  in  that  direction.  Little  attention  has  been  paid  to 
the  cherry.  The  cultivation  for  market  purposes  of  the  currant,  straw- 
berry, raspberry,  and  blackberry  is  attracting  more  attention  thap 
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formorly ;  tho  varieties  now  grown  are  not  of  Michigan  origin.  Several 
varieties  of  grapes  have  been  raised  with  success,  marketable  for 
purposes  of  the  table.  The  vineyards  for  wine-making  are  mostly  con- 
fined to  Monroe  County,  lying  on  Lake  Erie — a  district  found  to  be 
adapted  to  grow  the  grape  to  great  perfection  for  wine;  but  grapes  for 
table-use  and  for  wine-making  are  cultivated  successfully  in  ^e  "fruit- 
belt,'^  strictly  so  called,  and  vineyards  are  growing  in  importance  and 
number.  Mr.  Johnstone  says  that  thus  far  there  is  nothing  especially 
peculiar  to  grape-culture  in  the  State,  for  the  reason  that  dependence 
has  been  placed  on  other  States  fot  varieties  and  full  confidence  given 
to  acclimation.  The  fig  grows  and  ripens  to  considerable  perfection 
along  the  shores  of  Lake  Michigan,  but  requires  protection  in  winter. 
However,  Mr.  Bidwell,  of  South  Haven,  on  Lake  Michigan,  whose  opin- 
ion will  be  given  further  on  in  this  notice,  does  not  agree  with  Mr. 
Johnstone  as  to  the  invariable  necessity  in  that  climate  of  close  winter 
protection.  The  cranberry  and  the  whortleberry  are  indigenous,  and 
gathered  and  marketed  largely.  No  attempt,  however,  has  been  made 
to  improve  either  by  culture  or  otherwise. 

The  prices  of  fruit-lands  along  Lake  Michigan  are  rapidly,  increasing. 
At  Spring  Lake,  Grand  Haven,  and  Fruitport  land  that  a  few  years  ago 
was  wortii  $10  an  acre  is  now  selling  rapidly  at  from  $50  to  $100  an 
acre,  and  even  higher.  South  Haven,  a  ww  years  ago  a  wilderness,  is 
selling  fruit-land  at  about  the  same  figures;  while  at  Benton  Harbor 
improved  lands,  with  bearing  orchards,  command  $1,000  an  acre.  Mr. 
A.  T.  Pierce,  speaking  of  the  South  Haven  fruit-lands,  says  there  is 
an  abundance  of  unoccupied  or  wild  lands,  the  county  being  yet  new, 
which  may  be  bought  at  from  $15  to  $30  per  acre,  and  that  there  are 
farms  oflfered  for  sale  which  the  owners,  through  force  of  circumstances, 
are  obliged  to  disi)Ose  of.  There  are  many  low,  uninviting  places, 
tangled  woodland  and  marsh,  which  are  being  subdued  and  regener- 
ated for  fruit-cultivation,  and  some  of  these  become  the  paradise  of 
all  the  berries,  the  pear,  the  quince,  and  the  plum,  and  are  also  fitted 
for  some  varieties  of  apples,  grapes,  and  even  of  peaches. 

As  showing  the  profits  of  orchard-lands,  the  history  of  the  Cincinnati 
orchard,  the  largest  in  the  State,  may  be  referred  to.  It  is  near  Benton 
Harbor.  The  orchard  was  planted  In  185T  on  land  leased  from  its  owner 
for  twelve  years  at  a  mere  nominal  figure.  After  securing  two  or  three 
heavy  crops,  the  lease,  three  years  l^fore  its  expiration,  was  sold  for 
$12,000.  In  the  year  of  purchase  the  new  lessees  sold  the  fruit  of  tho 
place  for  $15,000  net,  and  in  each  of  the  two  succeeding  years  realized 
about  the  same  amount.  In  1871  this  orchard  bore  heavily,  notwith- 
standing the  fact  that  over  37,000  baskets  of  fruit  had  been  sold  firom  it  the 
year  preceding,  netting  about  $20,000.  Originally  there  were  about  65 
acres  in  bearing.  In  1872  it  was  divided  into  lots,  one  of  which,  contain- 
ing 24  acres,  was  sold  for  $23,000  cash.  The  gentleman  who  makes  these 
statements  asserts  that  he  gives  "tiie  facts  concerning  this  property  to 
illustrate  what  is  being  done  by  fruit-growers  in  a  smaller  way.''  The 
same  authority,  confining  himself  to  Benton  Harbor,  says  that  as  early 
as  1865  there  were  on  both  sides  of  the  river  no  less  than  207,639  peach- 
trees,  40,957  pear-trees,  nearly  70,000  apple-trees,  about  10,000  cherry- 
trees,  2,500  quince-trees,  3,000  plum-trees,  35,000  grape-vines,  and  more 
strawberry,  blackberry,  and  raspberry  plants  than  could  well  be  enu- 
merated ;  and  that  at  the  present  time  (1872)  it  is  safe  to  estimate  an  in- 
crease of  these  figares  by  at  least  50  per  cent.  The  total  shipments  of 
packages  of  peaches  has  been  as  high  in  value  as  $700,000,  in  1870,  of 
which  nearly  two-thirds  were  sent  from  the  docks  of  Benton  Harbor. 
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The  peach-orchard  of  A,  S.  Dyckman.  in  Van  Buren  County,  contains 
40  acres,  and  was  planted  in  1862-  In  1864  Mr.  D.  shipped  600  baskets. 
In  1871  his  crop  was  7,000  baskets^  cost  of  cultivation,  including  his  own 
time,  $1,000;  net  receipts,  above  outlays  and  cultivation,  $2,000.  In 
1872  his  aggregate  was  12,000  baskets,  netting  over  60  cents  per  basket. 
Since  he  entered  upon  tihe  business  he  has  had  only  one  failure,  and 
that  was  on  account  of  the  ravages  of  the  curcolio.  However,  since 
adopting  the  Ransom  process  of  exterminating  the  pest  he  has  been  ap- 
prehensive of  no  danger  from  them.  This  process,  as  described  by  Mr. 
Eansom  himself,  who  gives  his  discovery  fieely  to  the  public,  is  as  follows : 

First,  remove  everything  from  beneath  the  tioe,  and  make  the  earth  as  smooth  as 
it  can  be  made;  on  this  depends  largely  the  success  of  the  trap.  This  bein^  done, 
tak»  pieces  of  bark  as  lar^  as  your  hand,  or  a  little  larger,  and  place  them  against  the 
trunk  of  the  tree.  Examme  your  trax^  every  morning,  and  catch  and  kill  those  you 
find  concealed  beneath  the  bark- 
Mr.  Dyckman  places  pieces  of  hemlock-bark  about  the  roots  of  the 
tree,  concave  side  down,  and  as  early  as  the  curculio  presents  itself. 
The  insects  may  thus  be  destroyed  at  one-fourth  the  cost  of  shaking  the 
trees. 

Too  much  fruit  cannot  be  raised.  It  does  not  seem  possible  to  over 
stock  the  markets,  the  demand  increasing  with  the  supply  ^  and  the 
increasing  facilities  of  transportation  and  new  processes  of  preparing 
fruits  for  shipment,  without  serious  detriment  to  their  qualities,  making 
it  possible  to  send  the  p^^oduots  of  the  orchard,  the  vineyard,  and  the 
garden  long  distances  with  safety  and  cheapness  to  regions  where  these 
products  do  not  flourish.  Canning  fhiits  and  vegetables  is  a  business 
of  growing  importance  in  Michigan.  In  the  season  of  1871-'72  two  estab> 
lishments  alone  at  Benton  Harbor  shipped  534,000  cans  of  fruits  and  of 
vegetables  of  the  finer  sort;  In  that  season  the  gross  shipments  of  fruit 
from  Saint  Joseph  and  Benton  Harbor  by  lake  and  railroad  were — ^27,779 
bushels  strawberries,  776,308  packages  peaches,  51,235  packages  of  other 
kinds  of  fruit,  and  16,409  barrels  of  apples.  From  stations  north  of 
Benton  Harbor  to  Gravid  Junction  it  is  estimated  that  over  40,000  bas- 
kets of  peaches  were  shipped,  and  fitMn  stations  south  of  Saint  Joseph 
to  Michigan  City  25,000  to  30,000  baskets. 

The  recently-invented  Alden  process  of  preserving  fruits  and  vege- 
tables is  undergoing  a  fair  trial  in  the  State.  It  is  described  as  a  method 
of  removing  water  from  vegetable  substances  in  a  few  hours  by  pneu* 
matic  evaporation ;  and  it  is  claimed  that  by  this  operation  articles 
treated  are  made  proof  against  decay,  and  their  palatable  and  nutri- 
tious qualities  rather  heightened  than  lessened.  As  yet  the  process  is 
a  monopoly  in  the  hands  of  a  company.  Concerning  this  process,  Mr. 
D.  R.  Waters,  in  an  address  before  the  society,  regretted  that  its  work- 
ing is  as  yet  a  private  interest,  designed  for  the  l^nefit  of  the  few,  but 
felt  certain  that  ih  time  it  would  become  the  common  property  of  every 
producer  of  fruit,  and  that  the  advantages  it  confers  are  as  secure  to  the 
fruit-grower  of  the  near  future  as  is  the  eiyoyment  of  its  profits  to  the 
inventor  at  this  time.    He  says : 

The  man  who  plants  orchanls  next  year  and  Uvea  to  sec  them  mature  will  bo  enabled 
by  this  process,  untrammcled  by  letters-patent,  to  prepare  his  crops  in  such  a  shape 
that  they  can  bo  marketed  to  the  distant  parts  of  the  world  with  as  much  ease,  with 
as  little  cost,  with  as  much  security,  and  probably  greater  profits,  as  are  now  mar- 
keted the  citron  of  Italy,  the  grapes  of  Spain,  or  the  cuixantsof  the  Lavant.  The  fruit- 
grower will  soon  not  only  repose  beneath  hie  own  vine  and  i>each-tree,  but  will  also 
rejoice  in  the  i>osscssiou  of  his  own  pneumatic-tube  and  dehydrating-apparatus. 

Mr.  Bidwell,  of  South  Haven,  has  been  successful  in  cultivating  figs 
for  several  years.    They  stand  without  protection  during  the  winter,  and 
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bear  two  crops  a  year.  Clean  culture  is  all  that  is  required.  Some  facts 
concerning  the  open-air  culture  of  figs,  and  hints  as  to  modes  of  con- 
ducting it,  are  given  by  Mr.  Bidwell,  as  follows: 

On  warm,  dry,  rich,  sandy  soils  here  the  fig  grows  with  as  much  freedom  as  iu  the 
Gulf  States,  and  on  account  oi  oiir  exemption  ftom  late  spring  frosts,  the  first  ci-op  is 
more  certain  than  in  Georgia  or  Tennessee.  One  is  astonished  to  see  their  luxuriant 
foliage,  which  is  remarkably  free  from  curled  or  yoUow  leaves,  a  fact  donhtlcss  due  to 
the  uniformity  of  heat,  light,  and  moistoro  of  our  climate.  One  peculiarity  of  the  fig^ 
is  that  its  fruit-buds  start  simultaneously  with  the  leaf -buds,  which  can  be  readily* 
distinguished  the  fall  previous.  Th«  buds  begin  growth  hero  the  forepart  of  May,  and 
by  the  middle  of  Juno  the  new  shoots  are  about  one  foot  in  length,  aril  the  young  figs 
the  size  of  hickory-nuts.  Then  they  commence  swelling  very  rapidly,  and  in  a  few 
days  are  the  size  of  smaU  green  pears ;  in  two  or  three  days  more,  or  about  the  Ist  of 
July,  they  become  yellow,  when  they  are  ripe  and  ready  for  picking.  In  some  coun- 
tries they  are  used  as  daily  food,  eaten  in  milk,  and  are  very  wholesome  and  nutritious. 
They  can  bo  canned  or  dried,  but  are  too  good,  for  that  puri>ose  until  more  abundant. 
The  second  crop  begins  to  grow  as  soon  as  the  first  is  removed,  and  usually  gets  ripe 
tlie  forepart  of  September.  It  is  not  always  necessary  to  give  them  protection  in  the 
winter,  l)ut  for  the  purjwso  of  dividing  them,  and  to  guard  against  extreme  winters,  it 
is  advisable  to  heel  them  in,  which  .can  be  done  at  any  time  after  the  frosts  of  autumn 
remove  the  leaves,  before  severe  winter  approaches.  The  process  is  very  simple ;  dig 
one  plant  and  lay  it  on  it«  side  in  the  hole,  tben  dig  the  nest,  throwing  the  dirt  on  the 
first,  and  so  on  until  they  are  all  covered.  Keverse  the  process  in  the  spring,  at  which 
time  you  can  divide  and  prune  into  shape,  usinc  the  cuttings  for  new  plants,  which 
strike  root  readily,  and  often  bear  fruit  the  first  season.  In  setting  out  the  plants, 
give  them  room  according  te  their  size.  Taking  them  up  or  dividing  them  does  not 
prevent  them  from  fruiting  if  the  roots  are  not  badly  bruised  nor  dried  by  exposure  to 
the  weather.  Where  one  has  but  few  plants,  open  boxes  or  barrels  can  be  set  over  them, 
filling  in  with  straw  or  dirt.  The  simple  process  of  protecting  the  plants  in  winter 
should  not  deter  any  from  growing  and  enjoying  such  delicious  fruit. 

The  variety  grown  by  Mr.  Bidwell  is  the  White  Marseilles,  or  fig  of 
commerce. 

MINNESOTA. 

Horticultural. — In  compliance  with  an  act  of  the  legislature,  a  his- 
tory of  the  Minnesota  Horticultural  Society  has  been  compiled  and  pub- 
lished in  a  well-printed  and  neatly-bound  volume  of  200  pages.  The 
work  contains  a  history  of  the  association  fi^om  its  organization  at 
Eochester  in  1866  to  the  last  meeting  held  in  Saint  Paul  in  1873,  with 
the  addresses  delivered  and  abstracts  of  the  debates  which  occuired  at 
the  various  meetings  of  the  society. 

In  the  introductory  remarks  of  the  committee  who  had  charge  of 
compiling  the  history  of  the  society  due  credit  is  given  to  the  pioneers  of 
fruit-culture  in  the  State,  whose  efforts,  after  many  serious  reverses  and 
frequent  failures,  have  at  last  been  crowned  with  abundant  success. 
While  the  climate  and  soil  have  demanded  constant  experiments  look- 
ing to  new  and  hardy  varieties  of  fruits,  to  be  had  only  by  patient 
and  persistent  trials,  the  history  from  year  to  year  of  this  important 
enterprise  shows  that  the  State  has,  from  the  first,  been  favored  with  a 
few  determined  and  enterprising  men  who  have  never  wearied  in  their 
self-imposed  task — men  who,  keeping  but  one  important  end  in  view, 
could  not  think  of  failure  as  possible.  The  result  is,  after  many  years 
of  patient  experiment,  the  announcement  of  a  list  of  fruits  reasonably 
certain  as  to  their  production  and  of  excellence  unsurpassed.  The 
committee  say : 

No  one  can  go  over  the  debates  held  at  the  meetings  of  these  pioneers  in  fniit-cnltnre 
and  not  be  struck  with  the  constantly-recurring  announcements  iu  their  early  history 
of  losses  in  trees,  oftentimes  on  the  most  extensive  scale,  too;  losses  borne  apparently 
of  couree,  and  with  a  philosophy  commendable  in  the  highest  degree.  Sometimes 
seeing  their  trees  suffer  because  of  t^o  tender  varieties;  sometimes  from  blight;  killed 
one  year  at  the  root,  the  next,  perhaps,  at  the  top;  sometimes  because  of  a  too-lato- 
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ascertained  wrong  exposure  or  situation,  and  so  on ;  and  yet  all  this,  we  repeat,  borne 
with  a  patience  wonderful  to  relate  now.  The  result  has  been  that  out  of  all  these 
losses,  these  mistakes  and  disappointments  and  numberless  exi>eriment8,  at  last  a 
degree  of  certainty  in  fruit-culture  has  been  attained,  such  as  must  finally  place 
these  men  on  record  as  benefactors  of  the  State,  and  the  State  itself  in  the  front  rank 
as  one  of  the  fruit-growing  States  of  the  great  Northwest.  #  »  #         « 

Let  it  be  noted,  lurther,  and  preliminary  to  a  careful  survey  of  the  proceedings  at 
lai-ge  of  the  horticultural  society,  that  a  long  jwriod  of  experiences  has  shown  con- 
clusively that,  however  gradually,  yet  none  tne  less  surely,  the  leading  fruit-growers 
of  tlie  State  have  been  approximating  firmer  ground  in  establishing  theix  success  upon 
a  sure  basis.  From  the  first  exhibition  of  fruits  at  Fort  Snelling,  at  the  fair  of  1860, 
when  premiums  were  awarded  for  a  few  crab-apples  and  for  grapes  and  strawberries 
principally,  and  from  the  next  regular  display  publicly  of  apples  from  grafted  trees 
by  that  veteran  pioneer  in  fruit-culture,  John  S.  Harris,  of  La  Crescent,  when  he  pro- 
duced no  less  than  nineteen  vaiieties — a  most  creditable  display  at  that  time  (1866)— 
down  to  the  last  meeting  at  Saint  Paul,  when  a  variety  so  rich  and  attractive  covered 
the  tables  as  reaUy  seemed  to  leave  nothing  to  desire,  the  advance,  all  must  acknowl-^ 
edge,  has  been  unparalleled. 

Among  the  early  fruit-growers  of  the  State,  the  following-named  gen- 
tlemen are  given  honorable  mention :  Eli'  Eobinson,  John  Shaw,  P.  M. 
Nichols,  H.  F.  Masterson,  Dr.  L.  H.  Garrard,  Henry  Orstine,  Theodore 
Fuber,  Truman  K  Smith,  Dr.  Ames,  Dr.  C.  W.  Borup,  A.  D.  Foster,  Dr. 
Jarvis,  Mrs.  H.  L.  Moss,  Eudolph  Knopheide,  Dr.  S.  H.  Chute,  and 
Messrs.  Simons,  Selby,  Bell,  Buchanan,  Nourse,  Marshall,  Steele,  Dana, 
Livingston,  Bohrer,  Martin,  Cakes,  Barton,  Pond,  Gideon,  Stevens, 
Eobertson,  and  a  few  others. 

Mr.  Peter  M.  Gideon,  in  giving  an  account  of  his  experiments  in  fruit- 
culture,  says  that  he  commenced  operations  nineteen  years  ago,  by  plant- 
ing 350  apple-trees  and  about  50  pear,  cherry,  quince,  and  English  plum 
trees.  Cf  the  lot  only  one  cheny  and  part  of  one  apple  tree  remains.  At 
the  same  time  he  planted  one  bushel  of  apple-^ee  seeds,  one  peck  of 
peach  and  a  few  grape  seeds.  The  net  result  of  the  planting  of  all  these 
seeds  was  one  apple-tree,  which  produced  a  few  apples  during  the  two  last 
seasons,  of  very  inferior  quality.  Of  the  first  eight  or  ten  thousand  trees 
set  in  orchard  he  has  not  forty  remaining;  and  of  the  first  twelve  years' 
planting  of  apple-seeds,  all  grown  further  south,  not  thirty  remain. 
Since  that  time  he  has  been  planting  seeds  from  apples  of  his  own  grow- 
ing of  the  hardier  sorts,  and  the  result,  as  to  the  stand  of  trees,  is  very 
satisfectory,  but  not  entirely  so  in  regard  to  fruit,  which  mostly  proves  to 
be  crab,  whether  grown  from  crab  or  apple  seeds.  He  has  grown  perfect 
crab-trees  from  apple-seeds,  and  perfect  apple-trees  from  crab-seeds;  but 
let  the  trees  be  what  they  may  in  appearance,  a  crab  is  the  fruit  in  nearly 
every  instance.  He  has  several  seedling-trees  which  produce  fair  fruit, 
but  the  only  one  he  regards  as  worthy  of  extensive  cultivation  is  the 
Wealthy  apple,  grown  from  seeds  sent  to  him  by  Mr.  Albert  Emerson,  of 
Bangor,  Me.,  about  twelve  years  ago.  He  describes  this  as  a  perfect 
apple  in  all  respects  except  its  outside  lustrous  finish,  which  is  crab. 
From  its  seeds  are  grown  as  many  i>erfect  crab  as  apple-trees.  In  size 
the  Wealthy  apple  is  large,  form  nearly  round,  color  yellow  ground,  in 
some  samples  nearly  covered  with  bright  red,  a  lighter  red  sometimes 
extending  quite  deep  into  the  flesh,  which  is  white,  tender,  juicy,  quite 
melting  and  refreshing;  core  rather  small,  compact;  seeds  plump, dark- 
brown  ;  stem,  medium  and  hard ;  season,  early  winter ;  quality,  best 

From  1852  up  to  1866,  nearly  fifteen  years,  there  appears  to  have  been 
no  regularly -concerted  aetion  between  the  fruit-growers  of  the  State,  but 
each  seems  to  have  pursued  his  own  solitary  way  in  seeking  to  find  out 
the  best  method  to  establish  fruit-culture  on  a  certain  basis.  The  most 
that  was  attempted  in  the  way  of  comparing  experiences  and  endeav- 
oring to  stimulate  efforts  appears  to  have  been  done  by  tiie  Saint  Paul 
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Fanner  and  Gardener,  the  first  number  of  which  was  issned  in  Novem- 
ber, 1860.  An  occasional  paragraph  appealed  in  other  papers  of  the 
State,  briefly  chronicling  partial  snccesses  here  and  there  among  those 
leading  the  advance  in  fruit^olture. 

The  first  evidence  of  a  growing  interest  on  the  subject  of  fruit-culture 
was  shown  in  establishing  a  class  for  the  exhibition  of  horticultural  arti- 
cles at  the  State  fair  held  at  Fort  Snelling  in  1860.  But,  as  already  stated, 
there  was  only  a  meager  display  at  this  exhibition :  a  few  pears,  crab- 
apples,  and  grapes  being  the  leading  fruits  shown.  At  the  meeting  of 
the  State  Agricultural  ^ciety  held  at  Saint  Paul  in  February  in  1862 
a  committee  was  appointed  on  horticultural  matters,  with  instructions 
to  collect  facts  and  statistics  on  the  subject,  and  report  the  same  to  the 
next  annual  meeting.  At  a  meeting  of  the  executive  committee  of  this 
jsociety,  held  at  the  fair  grounds  in  Minneapolis  during  the  month  of 
September,  1866,  the  firat  premium  for  essays  on  fruit-culture  was 
awarded  to  Mr.  D.  A.  Bobertson.  This  gentleman  was  among  the  first 
to  introduce  fruit-culture  in  the  State,  and  by  his  energy,  perseverance, 
and  ultimate  success  had  succeeded  in  awakening  a  general  interest 
throughout  the  State  on  the  subject  of  hortfculture. 

The  rapidity  with  which  hardy  varieties  of  apples  have  been  produced 
by  the  fruit-growers  of  this  State  and  some  of  the  more  tender  sorts 
acclimated  «is  somewhat  remarkable  in  the  history  of  fruit-cidture  in 
this  country.  Up  to  the  year  1860  but  little  interest  was  either  shown 
or  felt  in  the  subject  oi  pomglogy,  as  the  climate  was  regarded  as  too 
severe  to  grow  trees  or  produce  fruit  with  any  certainty.  But  six  years 
later  (1866)  Mr.  J.  S.  Harris,  of  La  Crescent,  is  highly  complimented 
for  exhibiting  at  the  State  fair  fine  specimens  of  the  following-named 
varieties  of  apples  of  his  own  raising :  Fall  Pippin,  Juneating  Bed  Streak, 
Westfield  Seek-no-further,  Tolman  Sweet,  Westerti  Seek-no-further, 
Jersey  Sweet,  Woodstock  Pippin,  Korthem  Spy  ^Western  Baldwin,  St. 
Lawrence,  Newtown  Pippin,  Transcendent  Crab,  Hyslop  Crab,  two  varie- 
ties, name  unknown,  and  four  varieties  of  seedling  apples.  Other  va- 
rieties were  on  exhibition — among  them  the  Omis,  Minnesota  Seedling, 
Goodenough,  RoUins,  Eyota,  and  Elgin.  Fine  specimens  of  the  Dela- 
ware, Diana,  Northern  Muscatine,  Clinton,  and  Black  Connecticut  seed- 
ling grapes  were  also  on  exhibition  at  this  fair,  as  jifere  several  other 
varieties  of  unknown  names. 

The  first  permanent  organization  of  those  interested  in  fruit-culture 
was  effected  at  Rochester,  October  4, 1866.  At  a  meeting  called  for  the 
purpose,  a  constitution  was  adopted  and  the  following  named  gentlemen 
elected  as  officers  for  the  then  ensuing  year :  President,  D.  A.  Robertson ; 
vice-president,  Charles  Hoag;  treasurer.  Dr.  J.  H.  Stewart:  corre- 
sponding secretary,  Pennock  Pusey;  recording  secretary,  J.  H.  Brain- 
ard. 

At  this  meeting  Mr.  J.  S.  Harris  is  reported  as  saying  that  he  came 
from  Ohio,  where  fruit  was  plenty.  He  found  none  here,  and  his  first 
attempts  to  raise  trees  were  laughed  at  by  his  neighbors.  The  first  lot 
of  trees  planted  he  purchased  at  La  Crescent  ten  years  previous.  Fruit 
from  some  of  the  trees  he  had  the  pleasure  et  presenting  to  those  pres- 
ent. Many  persons  seemed  to  be  afraid  to  set  out  trees,  but  he  was 
satisfied  fruit  could  be  raised  in  Minnesota.  He  had  lost  no  trees  on 
old  cultivated  land,  but  had  lost  some  on  new  ground.  They  should 
be  set  on^ound  where  early  melting  snows  will  run  from  them  and  pre- 
vent the  slush  from  freezing  about  :the  trunk,  which  is  apt  to  loosen  the 
bark  and  kill  the  trees.  From  two  of  the  trees  referred  to  above  he  had 
a  few  days  previous  gathered  three  bushels  of  apples,  which  were  worth 
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$15.  His  Jersey  Sweets  bad  stood  the  climate  welL  The  fruit  is  hand- 
some, of  extra  size,  and*  of  fine  flavor.  He  claims  that  no  crop  to 
shade  the  trees  should  be  planted  in  an  orchard.  All  mulching  ooght 
to  be  removed  as  early  as  August,  so  as  to  let  the  ground  cool  off  be- 
fore severe  weather  sets  in.  Leaves  and  chips  are  the  best  manures,  as 
they  will  restore  those  ingredients  to  the  soil  which  have  been  destroyed 
by  the  prairie-fires.  ^ 

Passing  over  further  details  of  the  early  history  of  fruit-culture  in 
Minnesote,  we  find  that  in  1873  the  predictions  of  the  early  pioneers 
had  been  more  than  fulfilled  in  the  plentifol  production  of  almost  all 
varieties  of  fruits  common  to  the  temx)erate  zone.  At  a  meeting  oi 
the  Horticultural  Society,  held  at  Saint  Paul  in  January,  1873,  JVfr. 
Harris  gave  the  following  list  of  fruits  as  that  which  had  succeeded 
best  with  him,  viz:  Apples—- Bed  and  White  Astrachan,  Duchess  of 
Oldenberg,  Saiut  Lawrence,  Baily  Sweet,  Tolman  Sweet,  Price's  Sweet, 
Sweet  Pear,  Tetofsky,  Ben  Davis,  Fameuse,  Saxton,  Little  E<»nanite, 
Golden  Eusset,  Seck-no-fhrther,  Sops  of  Wine,  Northern  Spy,  and 
Transcendent  Crabs.  Of  these,  the  Duchess,  Tetofsky,  Red  Astra- 
chan, Ben  Davis,  Little  Eomanite,  and  Saxton  appeal*  to  be  the  hard- 
iest; but  the  others  stand  well,  except  under  very  unfavorable  cir- 
cumstances. Of  pears,  the  Flemish  Beauty  has  succeeded  best,  while 
among  the  grapes  cultivated,  the  Concord,  Delaware,  and  ♦Clinton  are 
given  the  preference.  Plums  and  cherries  are  very  uncertain,  while  the 
Wilson  strawberry,  and  the  Doolittle  Blaek  Cap  and  Philadelphia  rasp- 
berries do  well.  At  the  close  of  his  report  to  the  society  Mr.  Harris 
says  : 

My  orchard  being  in  a  hollow,  or  narrow  valley,  is  protected  on  tho  northwest  and 
aouthwest  by  bluffs  more  or  less  timbered,  and  tho  groimd  slopes  toward  tho  south 
and  east.  Do  not  mulch  except  the  first  year  after  plantmg.  Prune  but  little ;  think 
June  and  November  the  best  time ;  my  experience  favors  low  heads.  I  give  the  soil  a 
thorough  plowing  jind  harifowin«j  previous  to  planting,  and  use  no  fertillzeiy.  I  do 
not  cultivate  later  than  tho  Ist  of  July,  and  grow  garden-stuff  regularly  until  the  trees 
and  plants  require  the  whole  ground. 

Daring  a  discussion  on  the  subject  of  grape-cultare,  Mr.  Smith,  of 
Saint  P^ul,  spoke  as  follows  concerning  the  good  qualities  of  the  Dela- 
ware and  of  the  proper  mode  of  cultivating  the  gra^j^ : 

Ho  had  shipped  about  two  toua  of  grapes  to  Iowa,  Philadelpliia,  and  New  York,  but 
had  raised  more — about  four  tons.  Ho  considered  the  Delaware  the  best  grape  for  all 
purposes.  Ho  had  picked  them  from  tho  vine,  hung  them  up  in  tho  cellar,  and  kept 
them  until  Alai-ch.  They  vrerc  the  best  variety,  he  repeated,  for  eating,  for  wine,  for 
keepiug,  and  all  elisc  for  which  grapes  could  be  U8<mI.  A  ciiild  would,  if  allowed  a 
choice,  pick  out  the  Delaware  in  preference  to  all  others,  its  llavor  never  closing  any- 
body, lie  had  eaten  them  this  season  almost  ever  since  August.  It  was  the  best 
grape  for  the  masses  to  grow.  He  could  not  atcopt  old-country  notions  m  regard  to 
grapo-culturo,  and  although  tho  Delaware  did  not  stand  the  hot  sun  so  well  on  account 
of  the  thinness  of  its  leaves,  it  was  an  enormous  beai-er,  and  would  always  bring  a  good 
price.  To  raise  good  grapes  requires  constant  •culture  until  the  falh  Indeed,  they 
could  not  be  grown  hero  for  less  than  20  cents  per  pound.  He  can  grow  strawberries 
at  10  cent^  per  quart  as  weU  as  grapes  at  20  cents  per  pound,  or  wheat  at  80  cents  per 


bushel.  Grapes  require  great  skill  in  culture ;  even  professionals  spoil  grapes.  He 
would  not  advise  any  one  to  plant  as  a  beginning  more  than  a  few  vines.  But  ho 
would  advise  all  who  had  a  rod  of  ground  only  to  plant  a  few  vines  at  leaat.    His  soil 


was  on  tho  bluffs  of  the  Mississippi,  and  a  clay  soil  on  lime  rock  was  to  be  preferred  to 
any  other.  Tho  ground  should  be  worked  18  inches  deep.  It  was  a  hiborious  undor- 
taking,  but  they  would  last  years  aftor  we  were  gone.  The  gi*apo  needed  deep  drain- 
age.  If  planted  shallow  they  might,  the  first  year,  do  well,  but  in  a  dry  spell  they 
would  drop  their  fruit.  In  reply  to  a  question,  he  said  it  took  fifteen  pounds  of  grape* 
to  make  a  |fallon  of  wine ;  but  wine  could  bo  produced  more  cheaply  in  a  Bouthem 
climate ;  still,  if  we  wanted  good  and  fresh  fmit,  wo  must  grow  it  here. 

3Ir.  llarris  did  not  indorse  all  Mr.  Smith  had  said  about  the  Delaware 
grape.    Except  that  it  be  grown  on  a  clay  soil,  he  could  not  recom- 
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mend  it  to  the  public.  He  thought  that  for  Mumesota  the  Concord 
grape  was  the  best  of  the  two.  People  in  Iowa  and  other  States  took 
the  same  view  in  relation  to  the  matter.  The  Crab  was  the  forerunner 
of  all  fraits  here,  and  we  should,  therefore,  be  grateful  for  it.  It  prompted 
efforts  in  all  branches  of  fruit-culture.  He  believed  the  Transcendent 
Crab  the  leading  fruit  among  apples,  and  he  thought  the  same  of  the 
Concord  among  grapes.     . 

The  January  (1873)  meeting  of  the  society  was  more  important  in  its 
results  than  any  previous  one.  There  were  able  discussions  on  almoet 
every  subject  of  interest  to  fruit-growers.  A  list  of  trees,  both  for  fruit, 
forest,  shade,  and  ornamental  purposes,  suitable  to  growth  in  the  cU- 
roate  of  Minnesota,  was  adopted.  Eespecting  the  injurious  eflfects  of 
the  hot  rays  of  the  sun  to  the  "  south  side  of  trees,"  Mr.  Hamilton  stated 
that  the  Germans  had  a  very  effective  way  of  dealing  with  this  diffi- 
culty—that  they  placed  slabs  against  the  trees  to  protect  them  from  the 
too  hot  rays  of  the  sun.  They  could  not  afford  to  wind  them  elaborately 
with  bands  of  hay  or  straw,  but  slabs  were  cheap  enough.  An  acquaint- 
ance had  protected  them  with  heaps  of  earth,  but  sometimes  they  were 
killed  by  Uie  hot  sun  of  March.  He  believed  in  mulching  after  the  ground 
was  frozen. 

Mr.  Tuttle  was  of  the  opinion  that  the  summer  heat  caused  the  trees  to 
Aatten  and  contract  on  the  south  side,  while  the  growth  elsewhere  went  on. 
Protecting  the  trees  with  boards  in  the  summer  was  the  prjwstice  in  Georgia 
and  South  Carolina.  He  had  experimented  in  the  case  of  a  tree  injured 
by  the  sun,  and  cured  it  of  incipient  decay  by  putting  up  a  board.  From 
his  observation  and  experience  he  was  satisfied  that  fruitgrowing  paid 
better  than  wheat-farming — ^that  this  was  the  casct  even  with  grapes. 
He  himself  had  five  acres  in  grapes.  Last  year  they  did  well  and  cost 
him  but  very  little.  There  was  a  vineyard  in  his  neighborhood  he  would 
place  against  any  vineyard  in  America  for  perfection.  The  grapes  <^ere 
grown  at  a  cost  of  6  cents  per  pound,  and,  he  repeated,  they  considered 
their  culture  more  profitable  than  the  growing  of  wheat.  In  fruit-grow- 
ing he  had  no  doubt  but  Minnesota  would  eventually  do  as  well  as  Wis- 
consin. He  had  grown  apples  for  fifteen  years,  and  had  never  lost  a  crop 
yet  from  the  frost.  As  to  grapes,  according  to  the  best  calculation  he 
eould  make,  the  cost  of  growing  them,  aside  from  the  boxes,  ^vas  not 
more  than  1  cent  per  pound. 

In  a  verbal  report  made  by  Mr.  J.  T.  Grimes,  of  Hennei)in  County,  he 
stated  that  among  the  apples  he  had  fruited  were  the  Duchess,  Red 
Astrachan,  Ben  Davis,  Tolman  Sweet,  Haas,  Fameuse,  Poniiuo  Gris, 
Eling  of  Tompkins  County,  Saxton,  Tetofsky,  Porrier,  and  Early  June. 
The  Tetofsky,  Duchess,  and  Fameuse  were  good  bearers  ;  so  were  the 
Transcendent  and  Hyslop  Crabs.  Ho  had  last  season  sold  over  100 
bushels  of  the  latter  at  $1  per  bushel.  As  to  grapes,  he  regarded  the 
Concord  as  a  good  grower  xtnd  an  abundant  bearer,  but  lor  table  use  he 
preferred  the  Delaware.  When  properly  laid  down,  and  with  reason- 
able protection,  the  Delaware  did  well  with  him.  He  had  tried  thirty 
or  forty  different  varieties  of  strawberries,  and  had  fallen  back  on  the 
Wilson,  Green  Prolific,  and  Downer's  Prolific.  His  soil  was  loam,  with 
clay  subsoil. 

Mr.  Stevens  called  attention  to  a  specimen  of  fruit  which  had  been 
handed  to  him  by  Mr.  Sweet,  of  the  Northern  Pacific  Railroad.  It  was 
a  shrub  that  grew  on  the  Missouri  River  in  great  profusion  and  in  clus- 
ters. The  berry  resembles  red  currants.  The  tree  or  bush  was  thorny. 
It  grows  mostly  on  the  bottoms,  but  to  some  extent  on  the  blufl's.  It 
is  evidently  hardy.    It  is  called  the  bull-berry,  and  has  been  used  for 
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jcllieis  and  pies,  and  is  said  to  make  very  good  ones.  It  is  sab-acid  in 
taste.  Tlie  sbmb  would  make  an  excellent  bedge,  and  for  tbat  reasoD 
he  regarded  it  as  a  very  valoable  plant.  The  berries  begin  ripeniDg 
the  first  of  Angust,  and  remain  on  the  bush  until  February.  JVIr.  Grimes 
said  the  plant  was  known  to  horticulturists  as  the  Bufifalo-berry^  but  Mr. 
Stevens  said  this  was  a  mistake,  as  botanists  had  not  yet  been  able  to 
place  it.    One-halt  of  the  shrubs  produce  alternate  years. 

A  committee,  previously  appointed  for  the  purpose,  reported  and 
recommended  the  following-named  varieties  of  hardy  apples  for  general 
cultivation:  For  early  autumn — ^Tetofsky,  Duchess.  Fall  and  early 
winter — ^Fameuse,  Haas,  Plumb's  Cider.  Late  winter— Ben  Davis. 
Varieties  for  trial — Eed  Astrachan,  Saint  Lawrence,  Autumn  Straw- 
berry, Fall  Stripe.  Early  winter  —  Price's  Sweet,  Tolman  Sweet, 
Ctolden  Eusset,  Little  Eomanite.  It  was  thought  best  to  make  no  rec- 
ommendation as  to  Grabs,  but  to  allow  each  one  to  choose  such  varieties 
as  he  might  prefer.  After  some  debate,  the  Perry  Sweet,  Golden 
Bnsset,  and  Little  Eomanite  were  added  for  trial. 

The  committee  on  seedling  apples  reported  that  at  the  exhibition  at 
the  State  fair  more  than  fifty  varieties  were  shown  as  fruiting  in  the 
State,  which,  for  size,  beauty  of  appearance,  and  flavor,  were  equal  to 
any  of  the  standard  varieties  grown  in  the  older  States.  The  first  pre- 
mium was  awarded  to  Jacob  Kline,  of  Houston  County,  for  a  l^ge 
and  fine  autunyi  apple. 

After  a  somewhat  protracted  debate,  the  following-named  varieties 
of  evergreen,  ornamental,  and  shade  trees  were  recommended  in  the 
order  in  which  they  are  named :  Norway  spruce,  Austrian  and  Scotch 
pines,  European  larch,  balsam  fir,  American  arbor  vitse,  American  black 
spruce,  white  spruce,  red  cedar,  Siberian  arbor  vitse ;  for  ornamental 
trees,  the  mountain  ash  and  white  birch }  and  for  shade- trees,  white  ehn, 
bass-wood,  white  ash,  box  elder,  rock  maple,  soft  maple,  butternut, 
walnut,  and  hackberry.  For  wind-breaks,  American  larch,  beech,  and 
hemlock  were  recommended. 

After  a  discussion  on  the  subject  for  the  proper  distance  in  setting 
trees  in  fruit-orchards,  the  following  resolution  was  adopted : 

JResolredf  That  it  is  the  sense  of  this  society  that  30  feet  is  the  proper  distance  between 
orchard-rows,  with  evorgreens  between,  and  that  trees  should  branch  at  the  height  of 
3  to  4  feet. 

After  consultation  the  following  resolution  was  adopted : 

JKesolved,  That  we  reccnnmend  to  persons,  for  general  planting  of  evergreens,  to  pro- 
cnre  none  but  small  trees ;  those  that  have  been  transplanted  once  or  twice ;  and  that 
we  recommend  the  time  for  transplanting  from  the  15th  of  April  nntil  the  25th  of 
May. 

In  closing  their  labors,  the  committee  having  charge  of  the  compilation 
of  this  work  call  attention  to  the  fact  elicited  by  the  discussions  of  the 
society,  from  year  to  year,  that,  in  a  great  measure,  the  trees  and  shrubs 
selected  or  pronounced  upon  as  hardy,  in  the  outset,  have  stood  the 
test  of  experiment  ever  since. 

NEBBASKA. 

The  fourth  report  of  the  Nebraska  State  Board  of  Agriculture,  pub- 
lished in  1873^  contains  the  proceedings  of  the  board  for  two  years, 
1871-^72,  the  list  of  premiums  offered  and  awarded  at  the  annual  State 
fairs  for  these  years,  essays  on  various  subjects  of  interest  to  the  west- 
ern farmer,  and  a  large  collection  of  interesting  facts  relating  to  the 
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geology,  topography,  climate,  and  soil  of  Nebraska.  The  State  fair  for 
1871  was  held  at  Brownville,  commencing  on  the  26th  of  September 
and  continuing  four  days.  That  for  1872  was  held  at  the  city  of  Lin- 
coln, four  days,  commencing  on  the  3d  of  September.  Both  fairs  were 
successful,  financially,  as  well  as  in  other  respects. 

The  president,  in  bis  annual  report  to  the  State  board,  congratulates 
the  people  of  the  State  on  the  progress  of  agriculture  and  all  matters 
connected  therewith  during  the  past  two  years.  The  country  is  fast 
filling  up  with  a  class  of  intelligent  and  enterprising  farmers,  who,  by 
their  example,  ar^  creating  a  new  interest  in  everything  which  pertains 
to  the  progress  and  success  of  Ihe  productive  industries  of  the  State. 

In  accordance  with  an  act  of  the  Legislature,  passed  in  18G9,  pro- 
viding for  the  establishment  of  a  State  Agricultural  College,  the  re- 
gents arranged  for  the  opening  of  the  same  in  the  fall  of  1872,  with  two 
professors,  and  a  practical  farmer  to  take  charge  of  the  experimental 
farm  and  superintend  the  improvements  thereon.  Two  sections  of  land 
have  been  secured  for  this  farm,  and  notwithstanding  a  want  of  funds, 
many  permanent  improvements  have  already  been  made.  None  of  the 
lands  donated  by  the  Government  as  an  endowment  to  the  institution 
having  as  yet  been  sold,  an  appeal  is  made  to  the  farmers  and  stock- 
growers  of  the  State  for  donations  of  stock  and  implements,  to  be  used 
in  supplying  and  improving  the  farm,  and  as  a  means  of  furnishing 
instruction  to  the  students. 

The  report  contains  a  very  interesting  lecture  on  the  geology  of 
Nebraska,  by  Prof.  Samuel  Aughey.  He  is  of  the  opinion  that  the 
physical  character  of  Nebraska  indicates  the  existence  of  a  plentiful 
supply  of  coal.  Vast  beds  of  lignite  exist  in  the  Cretaceous  deposits  in 
Wyoming.  Coal  of  a  like  character  is  also  found  on  the  eastern 
slopes  of  the  mountains  at  many  points  between  Cheyenne  and  Denver, 
over  a  region  covering  hundreds  of  miles  of  territory.  The  conditions 
which  resulted  in  the  formation  of  the  lignite  on  the  mountain-slopes 
were  the  conditions  of  Nebraska  at  the  same  periods  of  time;  therefore 
the  people  of  the  State  are  justified  in  looking  for  coal  as  well  in  the 
Tertiary  as  in  the  Cretaceous  deposits. 

The  cultivation  of  the  sugar-beet,  and  the  manufacture  of  sugar  there- 
from, are  attracting  much  attention  among  the  farmers  of  this  State. 
The  president  of  the  board,  in  order  to  give  the  best  information  attain- 
able on  the  subject,  has  inserted  the  full  report  of  Prof.  Charles  A.  Goess- 
mann,  of  the  Massachusetts  Agricultural  College,  as  published  in  the 
eighth  annual  report  of  the  trustees  of  that  institution.  A  few  experi- 
ments have  been  made  in  the  cultivation  of  the  beet  in  Nebraska, 
and  the  conditions  of  soil  and  climate  have  been  found  excellent  for 
its  production.  Prof.  S.  R.  Thompson,  of  the  Agricultural  College, 
states  that  during  the  past  season,  with  ordinary  field-culture,  he  raised 
on  one-tenth  of  an  acre  the  White  Silesian  sugar-beet  at  the  rate  of 
twenty  and  one-half  tons  per  acre.  Others,  it  is  also  stated,  did  quite  as 
well.  Some  of  these  beets  were  placed  in  the  hands  of  Professor  Aughey 
for  analysis/and  the  following  is  given  as  a  brief  summary  of  the  result: 

Number  of  beets  analyzed 19 

From  neighborhood  of  Omaha 3 

From  neighborhood  of  Lincoln , 16 

Average  amount  of  sugar /.^ 13.5  per  cent. 

Average  amount  of  grape-sugar 50    ditto. 

Average  amount  of  potassa  and  soda  compounds 43    ditto. 

Average  amount  of  lime  and  magnesia 18    ditto. 

Average  amount  of  nitrogenous  compounds 78    ditto. 
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The  following  results  of  experiments  in  the  cultivation  of  the  sugar- 
beet  on  the  college-farm  grounds  during  the  past  season,  are  given  by- 
Professor  Thompson  : 


Variety  of  beet. 


Source  of 
seed. 


"Weight  in 
poimdft. 


Percentage 
.  of  Rogarm 
juice. 


L— Vilmorin  beet 

IL— Vibnorin  boet 

L— Whit©  Imperial 

Kew  Imperial 

I.— ^Vhito  Magdeburg 

Qncdiinburg • 

II.— Whit«  Imperial 

n.— Whit©  Magdeburg 

WhiteSUesiao 

in.— Vilmorin  beet..- 

Long  white  beet 

White  sngar-beet 

Vienna  red  beet * 


Saxony. 

ditto. 

ditto 

ditto. 

ditto. 

ditto. 

ditto. 
Silesia. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 


t©  i 

t©  1 

t©  If 

to  1| 

to  2 

to  1} 

to  2 

to  1} 

to  li 

t©  1 

t©  IJ 

to  2 

t©  2 


15.60 
15.61 
14.90 
13.80 

laio 

ia44 
10.27 
10.06 
9.78 
9.93 

aeo 

7.20 

a  10 


The  soil  of  Nebraska  is  naturally  rich,  and  well  adapted  to  the  growth 
of  all  kinds  of  root-crops. 

The  report  contains,  in  addition  to  articles  previously  mentioned,  re- 
turns from  a  number  of  county  and  district  societies,  a  large  amount  of 
statistical  information  condensed  from  the  late  census  returns,  and  sev- 
eral essays  on  forest-tree  culture.  The  last-named  subject  seems  to  be  at- 
tracting a  great  deal  of  attention  among  the  citizens  of  this  State,  and 
a  considerable  portion  of  the  work  is  devoted  to  essays  relating  to 
the  planting  and  best  methods  of  cultivating  forest  trees,  profits  of  tree- 
cxdture,  &c. 

A  premium  essay  on  the  best  breed  of  hogs  for  Nebraska,  and  the 
most  economical  way  to  manage  them,  is  contributed  by  Mr.  Irving  L. 
Lyman.  The  writer,  after  giving  his  unqualified  preference  for  the  But- 
ler County  breed,  known  also  as  the  Poland-China  or  Magee,  gives  the 
following  as  his  reasons  for  this  preference : 

First.  That  aa  breedere  they  are  notably  and  uniformly  prolific,  it  being  common 
for  young  females  at  their  first  bearing  to  produce  a  full,  even  litter  of  from  nine  to 
twelve  fine  pigs. 

Secondly.  They  are  uniformly,  perhaps  invariably,  kind  and  careful  mothers,  and 
copious  nurses,  qualities  which  constitute  a  strong  prepossession  in  their  favor  from 
experienced  bre^iiers.  and  in  which  their  black  rivals  arc  conspicuously  deficient. 

Thirdly.  They  are  nealthy,  vigorous,  and  hardy  to  a  remarkable  degree,  and  are  en- 
tirely free  from  mange  or  other  cutaneous  affections;  bear  the  intense  cold  of  our  win- 
ters and  the  heat  of  our  summers  with  equal  indifference,  and  in  this  respect  are 
undoubt4?dly  the  best  breed  that  can  be  propagated  in  Nebraska. 
.  Fourthly.  They  are  well  and  favorably  known  for  their  great  docility,  an  d  quiet,  tract- 
able habits,  thus  greatly  diminishing  the  amount  of  care  and  labor  necessary  to  keep 
them  in  their  confines,  and  enabling  them  to  appropriate  their  food  to  the  laying  on  of 
flesh  and  fat,  instead  of  expending  it  in  useless  and  unprofitable  motions  about  the 
pens  and  field,  an  important  consideration  when  we  reflect  on  the  uneasy  movements 
of  many  of  the  lighter  breeds.  Being^ocile  and  of  a  quiet  disposition,  they  are  pecu- 
liarly susceptible  to  the  influence  of  good  feeding,  and  under  such  influence  make  a 
most  rapid  and  satisfactory  ^ain. 

Fifthly.  They  are  the  earliest  matured  of  all  the  large  breeds,  deriving,  as  they  do, 
from  an  infusion  of  Big-China  and  Irish  Grazier  blood,  the  capacity  to  •fatten  at  any 
age  from  four  months  to  tbree  years.  They  have  been  made  to  average,  in  lots  of  thirty 
head  and  over,  at  eleven  months  old,  dressed,  from  389  pounds  to  410  x)ound8. 

Sixthly.  They  attain  the  heaviest  weights.  No  other  large  breed  can  compare  with 
them,  except,  perhaps,  the  Cljester  Whites,  which  have  too  many  deficiencies  to  ever 
become  a  predominant  breed  m  Nebraska. 

As  to  the  best  and  most  economical  system  for  the  management  of 
hogs,  Mr.  Lyman  says: 

There  are  many  theories,  but  few  of  them  stand  the  test  of  practice.  I  would  have 
my  sows  pig  during  the  months  from  April  to  July,  inclusive.    September  might  also 
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Lo  permissible.  Pigs  prodaced  in  cold  -w^eather  give  bnt  poop  satisfaction,  and  are 
generally  a  vexation  and  loss.  Sows  should  be  put  in  a  lloored  pen  a  low  days  before 
delivery ;  this  should  liave  i>oles  around  the  sides,  raised  seven  inches  fi'om  the  tioor, 
and  tlae  same  distance  from  the  wall.  With  this  arrangement  I  rarely  lose  a  pig  by 
being  crushed  under  its  dam,  I  also  allow  but  a  scanty  bed  for  the  first  two  days. 
G  i  v<»  only  nloppy,  unstimulating  food  for  that  time,  and  after  that  increase  the  strength 
giaduaUy  until  a  week  has  passed,  then  the  dam  should  have  all  the  hearty,  milk- 
producing  food  she  will  tiU^e.  Ground  feed  is  always  the  most  satisfactory  lor  sows 
with  pigs.  Bran-shorts  or  screenings  are  relished,  and  give  good  results.  If  you  have 
ideiity  of  cow's  milk,  all  the  better  for  both  mother  and  young.  Wean  at  seven  or 
eight  weeks  old,  giving  after  that  all  the  milk  you  can  spare — phosphatic  and  nitrate,  . 
or  bone  and  muscle-making  food,  such  aa  bran-shorts,  screenings,  and  oatmeal.  I  think 
thei*e  is  far  betUn*  food  than  com  for  youn^pigs  until  four  mouths  old ;  roots,  such  as 
potatoes,  and  pimipkius,  and  squashes,  are  excellent  for  young  stock,  in  fact  for  all, 
and  the  value  of  all  these,  grain  as  well  as  roots,  is  doubly  enhanced  by  being  cooked. 
**  *  I  cannot  close  this  essay  without  ur^gupon  my  brother-farmers  of  Nebraska 
the  importance  of  the  beet-crop  as  food  for  swine.  I  am  not  fully  convinced  which  is  the 
best  and  most  profitable  kind  to  cultivate,  but  either  the  mangel-wurzel  or  the  au£[ar- 
beet  in  superior  foo<l  for  hogs  at  any  age.  They  devour  it  with  avidity,  prefemng 
it  to  com,  and,  when  supplied  together,  putting  oh  flesh  and  fat  at  a  most  astoniahipg 
rate  when  furnished  liberally  and  regularly.  No  swine-breeder  or  pork-raiser  will 
deprive  hia  stftck  of  this  important  auxiliary  to  his  stores  who  has  once  tried  it  and 
witnessed  the  wonderful  results  of  its  use. 

Mr.  J.  H.  Gregg  makes  the  follo^nng  statement  of  his  experiments 
with  live  or  hedge  fences: 

In  the  spring  of  1867  I  planted  in  Otoe  County  three  and  one-third  miles  of  Osage- 
orange  hedge.  About  the  10th  of  May  I  staked  the  ground  where  the  hedge  was  to  ue 
planted,  it  then  being  raw  prairie.  With  a  good  plowman  I  commenced  turning  over 
the  sod  with  a  strong  team,  and  with  another,  using  a  common  stirring-plow,  folSwed, 
turning  up  the  soil  six  inches  deep ;  in  aU,  preparing  a  atrip  a  rod  wide,  and  then  with 
harrow  and  heavy  roller  prepared  the  ground  and  pulverized  the  soil  as  carefully  as  if 
for  onions. « 

The  line,  marked  with  red  every  eight  inches,  was  stretched,  and  the  planting  com- 
menced. A  man  with  a  spade  inserts  it  as  deep  as  the  blade  will  permit,  raises  the 
handle,  while  a  boy  with  plants  in  a  bucket  of  water,  inserts  one  in  the  hole  between 
the  spade  and  the  line ;  tne  spade  is  withdrawn,  and  the  foot  pressed  finnly  against 
the  loosened  soil,  packing  it  well  about  the  roota,  while  a  man  with  a  hoe  follows, 
drawing  the  earth  from  both  sides  about  the  plants.  In  this  way  a  man  and  boy  will 
sot  about  a  hundred  rods  per  day.  Most  all  the  plants  grew,  and  where  failures 
occurred  the  vacancies  were  filled  the  following  spring. 

The  first  and  second  years  plowed  and  hoed  twice ;  the  third  year  plowed  twice 
without  hoeing,  no  weecls  of  any  amount  interfering  with  the  growth,  and  a  sharp 
lookout  was  kept  for  gophers.  It  has  made  a  very  even  growth  each  year,  and  now 
there  are  many  places  eight  rods  in  length  without  a  break,  and  no  stock  of  any  kind 
will  attempt  to  go  through  it.    The  plants  used  wore  gro\\Ti  by  myself  from  seed. 

A  writer  on  the  subject  of  forest-tree  culture  gives  the  following  ad- 
vice in  relation  to  planting  trees  along  public  highways: 

One  feature  in  tree-growing  which  we  tru8t\will  i-eccive  proper  attention  at  an  early 
day,  is  the  planting  of  trees  along  the  highways.  Nothing  would  add  so  much  to  the 
l)eauty  of  a  prairie-landscape  as  avenues  of  lofty  trees  and  hedge-rows.  In  a  country 
where  our  roads  need  so  little  labor  to  keep  them  in  rei)air,  it  would  seem  advisable 
to  expend  a  portion  of  the  road-tax,  under  the  direction  of  tho  overseers  of  highways, 
in  planting  trees  on  each  side  of  the  public  roads.  These,  in  summer,  would  be  the 
reftoit  of  thousands  of  our  insectivorous  birds,  tho  value  of  which  to  an  agricultural 
region  has  not  been  overestimated.  The  grateful  sha^io  tho  trees  wbnld  att'ord  would 
bo  appreciated  by  every  traveler,  and  growing  as  they  would  on  land  that  otherwise 
would  waste  or  grow  up  in  weeds,  the  return  from  the  only  expense,  i»lanting,  would 
be  certainly  most  satisfactory.  At  jiresent,  if  nothing  else  could  be  had,  we  would 
say  plant  cotton-woods,  on  account  of  their  rapid  growfcb,but  as  soon  as  possible  set  be- 
tween them  hard  maple  to  nltimately  take  their  places.  The  fine  form  of  this  tree,  with 
its  close,  symmetrical  head,  and  clean  foliage,  makes  it  the  most  desirable  tree  we  can 
find  lor  street  planting,  and  one  which  no  doubt  will  giow  rapidly  on  our  richin^iriee. 
Next  come  the  elm,  ash,  and  box-elder,  each  of  which  is  valuable  for  this  purpose, 
and  makes  a  fine  eftect  if  interspersed  with  an  occasional  basa-wootl  and  sycamore. 

The  great  scarcity  and  consequently  high  price  of  black-walnut  lum- 
ber is  directing  attention  to  the.  cultivation  of  this  valuable  tj^^W^flpS 
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westeni  plains.    A  writer  in  this  volume  gives  the  following,  directions 
for  planting  the  seed  and  the  proper  care  of  the  young  trees: 

The  nuts  should  be  planted  as  eoon  as  they  fall,  four  feet  apart  and  three  inches 
deep.  The  first  year  they  will  make  a  growth  of  ten  to  twelve  inches,  the  next  thirty, 
and  the  third  they  will  be  of  sufficient  size  to  render  cultivation  unnecessary.  The  first 
two  years  the  ground  might  be  cultivated  with  some  crop.  This  tree,  stnking  a  deep 
root,  IS  not  liable  to  obstruct  cultivation,  hence  it  would  be  valuable  for  division-fentes. 
At  one  or  two  years  it  can  be  transplanted  with  genoral  success,  in  which  case  the  tap- 
root is  generally  shortened  to  Induce  a  growth  of  roots  which  spread  out  near  the  sur- 
face, and  this  may  account  for  its  early  maturity.  Mr.  HoUenbeck  reports  that  a  fair 
average  of  a  tract  of  forty  acres  planted  in  the  spring  of  1865  measured  22  inches  in 
circumference  and  25  feet  high  in  1871.  Sbme  of  them  bore  nuts  in  1869,  and  quite  a 
number  ]produced  a  peck  or  more  in  1871. 

Our  soil  is  admirably  adapted  to  the  growt^  of  the  walnut,  the  main  root  striking 
down  tin  it  reaches  the  yeUow  subsoil,  which  is  a  depository  of  moisture.  This  may 
to  some  extent  explain  the  luxuriant  growth  of  our  fruit-trees,  and  their  tardiness  in 
bearing.  As  soon  as  the  roots  find  this  reservoir,  in  connection  with  our  rich  surface 
soil,  combining  the  elements  of  growth,  they  shoot  up,  producing  strong  terminal  buds 
and  spending  their  strength  in  tne  production  of  wcMod,  which  is  rapidly  formed  from 
the  large  flow  of  sap  consequent  on  the  moisture  at  the  roots.  This  peculiarity  of  oar 
soil  might  be  an  argument  in  favor  of  planting  the  oak,  walnut,  and  other  nut-beanng 
trees,  which  draw  uieir  support  from  a  locality  independent  of  drought.  The  number 
of  nuts  required  to  plant  an  acre,  four  feet  apart,  is  three  bushels,  with  the  husks  on, 
or  one  and  three-fourths  if  cleaned.  The  planting  can  be  done  rapidly,  furrowiug  the 
ground  both  ways  and  dropping  a  nut  at  each  intersection,  covering  with  the  plow. 
If  the  nuts  cannot  be  planted  in  the  fall  they  should  be  buried,  and  by  no  means 
allowed  to  dry.  With  proper  care  there  wiU  scarcely  be  a  failure,  and  the  fanner  who 
plants  a  grove  of  even  40  acres  wiU  realize,  before  ten  years  from  this  date,  that  the 
value  of  these  trees  for  timber  is  vastly  more  than  was  anticipated. 

The  same  writer  speaks  as  follows  of  the  cotton- wood  tree : 

The  cotton-wood  is  an  invaluable  tree  for  the  beginner  in  Nebraska.  Y<^ung  planta 
or  cuttings  are  easily  procured,  and  almost  certain  to  srow  with  little  care  and  slight 
expense,  furnishing  shelter  and  fuel  in  a  shorter  time  than  any  other  tree.  Specimens 
ai'e  growing  in  Douglas  County  which  at  thirteen  years  measure  22  inches  in  diame- 
ter, and  a  thousand  of  these  might  grow  on  an  acre*  One  planter  we  met  recently  says 
he  has  a  tract  of  several  acres  planted,  wihich  are  seven  feet  high  from  cuttings  planted 
last  spring,  or  six  months  ago.  To  those  who  are  just  making  a  beginning  on  the  open 
praine,  we  would  say  plant  a  belt  of  the  cotton-wood  the  first  year,  if  possible,  for  a 
protection  to  a  future  orchard,  and  it  will  be  certain  to  give  a  mpst  profitable  return. 

Mr.  E.  Ferrand  makes  the  following  suggestions  in  regard  to  the 
planting  and  care  of  evergreens: 

First.  Never  plant  your  evergreens  in  the  fall  of  the  year,  but  do  it  in  the  spring,  as 
early  as  you  can  obtain  the  trees.  Secondly.  X)o  not  set  your  trees  in  the  ground  deeper 
by  an  inch  than  they  stood  in  the  nursery.  Use  no  manure  of  any  kind  in  planting 
evergreens  or  larch,  but  let  the  soil  be  mellow  and  friable,  without  lumps  in  contact 
with  the  roots.  Thirdly.  Do  not  plant  trees  under  two  years  old,  even  for  stocking  a 
nursery,  and  for  the  garden  and  the  lawn  give  the  preference  to  trees  one  to  three  Set 
high.  Fourthlv.  Never  dig  deep  among  the  roots  of  your  trees,  but  keep  the  soil  mellow 
and  moist  at  the  surface  by  a  light  mulching  of  bruised  straw  or  hay,  that  will  pre- 
vent the  weeds  from  growing. 

In  the  course  of  an  essay  on  timber  planting  and  forest-tree  culture, 
Mr.  J.  H.  Davidson  says: 

The  best  method  of  stocking  our  prairies  with  timber  is  to  prepare  the  soil  precisely 
the  same  as  you  would  if  you  were  going  to  raise  a  large  crop  of  com.  The  quickest 
way  to  raise  a  gTrove  is  with  cuttings  of  cotton-wood  or  willow.  I  plow,  di*ag,  and 
mark  the  same,  as  for  com,  four  ieet  each  way,  which  will  give  2,722  lulls  to  the  acre. 
I  should  plant  one  half  to  trees,  four  feet  one  way  and  ei^t  the  other,  making  1,361 
trees,  and  the  other  in  com  for  two  years,  to  pay  for  cultivation,  and  that  is  all  the 
cultivation  needed.  I  should  adopt  the  same  plan  in  planting  acorns,  hickory-nuts, 
white  and  black  walnuts,  soft  maple,  elm,  and  ash,  where  the  sprouts  are  one  year 
old.  White  pine,  arbor  vitaj,  red  cedar,  European  and  American  larch,  when  large 
enough  to  transplant,  require  more  cultivation.  I  estimate  the  cost  of  preparing  an 
acre  and  getting  the  cuttings  of  soft  maple  or  ash,  at  $3  x>er  acre.  A  man  can  plant 
two  and  one-half  acres  -per  day.  This  is  all  the  cost  for  ten  years.  Perhaps  you  will 
.  ask,  "Nothing  for  the  use  of  the  land?''  Yes,  (3  per  acre.    According  to  my  last  vear's 

Digitized  by  LjOOQ  IC 


DIOEOT  OF  STATE  EEPOETS. 


441 


taxes,  I  liad  to  pay  3  per  cent,  ou  the  assessed  value,  and  as  the  State  exempts  $100  on 
eveiy  acre  planted  in  timber,  you  see  there  is  your  $3  per  acre  for  the  use  of  the  land, 
a  fair  renting  value.  I  have  1,361  trees  per  acre :  seven  years  from  planting  I  will  cut 
one-fourth,  or  340  trees,  equsA  to  fifteen  cords  of  wood ;  the  eighth  year  fifteen  coMs 
more;  the  ninth  the  same;  the  t«nth  year  you  see  my  profits.  I  should  cut  what  is 
left,  456  trees,  allowing  four  trees  to  the  cord,  so  as  not  to  overestimate  it.  I  have 
several  trees  only  ten  years  old  which  are  14  inches  in  diameter  and  50  feet  high; 
four  I  think  would  make  a  cord;  I  allow  six  tarees  to  the  cord,  making  seventy-six 
cords,  and  forty-five  cords  cut  before,  make  one  hundred  and  twenty-one  cords. 
At  $3  per  cord,  allowing  $1  for  cutting,  I  find  I  have  $342.  I  contend  that  five  acres 
planted  to  cotton-woods,  after  a  growth  of  seven  years,  will  furnish  one  family 
with  fuel  for  one  stove  a  lifetime,  and  sell  enough  to  pay  for  the  use  of  the  land  be- 
sides. I  claim,  after  fifteen  years'  experience  in  tree-planting  on  this  plan,  that  the 
white  willow  {Salix  alba)  is  equal  to  soft  maple  for  wind-breaks  and  fuel,  and  supe- 
rior to  all  trees  for  rapidity  of  growth,  as  well  as  good  for  timber.  Chestnut,  too,  is 
superexceUent. 

The  foUowiBg  design  is  given  for  the  planting  of  trees  on  a  level 
piece  of  ground  so  as  to  give  the  grove  the  appearance  of  having  been 
planted  npon  a  hill  or  mound :  the  tallest-growing  trees  are  planted  in 
the  center,  the  least  thrifty  next,  and  so  on  until  the  outer  row  is  reached. 
The  rows  are  80  leet  apart,  and  the  trees  8  feet  in  the  row.  The  center 
should  be  planted  somewhat  thicker,  in  order  to  make  them  shoot  higher: 
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A  plan,  which  is  herewith  reproduced,  is  also  given  for  hiying  out  a 
quarter  section  of  land,  with  proper  wind-breaks  of  timber  trees : 

Digitized  by  LjOOQ  IC 


442    KEPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

Norway  spruce. 


1 


g 

.9 


04 

(3 

a 


1 


^ 
S 


White  pine. 

Scot 
Anstn 

eh  pine. 

lan  pine. 

• 

[Main  field,  GO  acres.] 

Road  on  south  and  west.    Besides  the  wind-breaks, 

20  acres  are  devoted  to  trees  and  orchard;  orchard  to 

contain  four  acres  of  apples,  and  one  each  of  pears  and 

cherries.    Poaches  to  bo  planted  as  marked  on  plan. 
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At  a  meetiDg  of  the  State  horticaltaral  society,  held  August  G,  1872, 
a  lengtby  discussion  occurred  on  the  merits  of  the  different  varieties 
of  fruits  exhibited.  The  following-named  varieties  were  finally  recom- 
mended for  general  cultivation : 

Apples. — Early  Harvest,  Red  June,  Buffington's  Early,  Red  Astrachan, 
Early  Pennock,  Sweet  Bough,  Sweet  June,  Early  Joe,  Summer  Queen, 
Duchess  of  Oldenburg,  Hawley,  Sheep  Nose,  Cooper^s  Early  White. 

Pears. — ^Buerre  Guiftbrd,  Tyson,  Bloodgood. 

Peaches. — Trath's  Early  was  highly  recommended. 

Plums. — Jefferson,  Green  Gage,  Duane^s  Purple,  and  Red  Gage  were 
all  regarded  as  worthy  of  cultivation. 

NEW  JERSEY. 

The  annual  report  of  the  New  Jersey  State  Agricultural  Society  for 
the  year  1873  is  printed  in  pamphlet  form,  and  covers  about  200  pages. 
In  addition  to  the  list  of  premiums  offered  and  awarded,  and  the  usual 
business  transactions  of  the  society,  the  report  contains  some  very  val- 
uable essays  on  topics  of  great  interest  to  the  farming  community  gen- 
erally. 

The  president  of  the  association,  in  his  annual  address,  regrets  that 
it  has  become  so  common  a  thing  to  speak  of  the  Atlantic-coast  States 
as  worn  out  and  exhausted.  In  refutation,  ho  states  it  as  an  indi8pu^ 
able  fact  that  Long  Island  alone,  if  cultivated  in  wheat  to  its  highest 
capacity,  could  produce  as  much  annually  as  the  rest  of  the  State  of 
New  York ;  that  is  to  say,  9,000,000  bushels.  He  thinks  that  Monmouth 
County  alone  might  be  made  to  equal  this  enormous  production.  He 
further  states  as  his  belief  that  the  annual  yield  of  the  entire  State  of 
New  Jersey,  if  cultivated  to  its  highest  capacity  in  wheat,  would  undoubt- 
edly surpass  the  entire  present  yield  of  all  the  New  England  and  Middle 
States. 

The  corresponding  secretary,  in  his  annual  statement  to  the  board  of 
directors,  says : 

According  to  the  ceiisns-retums  of  1870  we  have  in  New  Jersey  2,989,511  acres,  all 
told,  in  farms.  Of  these  there  are  1,976,474  acres  improved  land,  718,335  covered  with 
wood,  and  other  unimproved  205^702  acres.  From  these  figures  it  will  he  seen  that  the 
percentage  of  improved  land  is  in  round  numbers  66  per  cent.,  and  the  total  value  of 
fanning  land  in  the  State  amount«  to  the  large  sum  of  1257,523,376.  Although  having 
a  much  smaller  area  than  many  of  her  sister  {States,  still  the  advantages  of  good  home 
markets  has  had  a  marked  efTect  on  our  agricultural  interests,  and  there  has  1>een  in 
consequence  a  steady  rise  in  valuation  from  year  to  year  until  now,  when  the  valuation 
of  our  farming  land  is  placed  at  $86.14  an  acre,  which  is  much  higher  than  any  othei 
State  in  the  Union,  a  fact  worthy  the  attention  of  agriculturists.  Followin;^  tlose 
upon  this  important  point  comes  another  equally  so  that  will  afford  food  for  rcllortion 
not  only  to  our  own  farmers,  but  also  those  of  other  States— that  is,  the  viiluo  of  im- 
proved farm-implements  used  in  our  State  sums  up  to  the  amount  of  $7,887,991,  giving 
for  each  acre  of  improved  farming  land  $3.99  in  labor-saving  tools,  which  again  places 
New  Jersey  at  the  head  of  the  list  of  States  in  this  respect.  *  *  •  For  every  acre 
of  farm-land  in  the  State  we  find  a  return  of  $14.29,  and  calculating  on  the  bawis  of 
improved  land,  this  sum  is  increased  to  $26.61,  a  showing  that  will  bear  comparison 
very  favorably  with  that  of  any  other  State,  although  it  is  patent  that  these  figures . 
by  no  means  cover  all  the  farm-products  of  the  State.  Twenty  per  cent,  added  would 
not  more  than  come  up  to  tho  actual  returns. 

The  Tvbeat-crop  of  the  State  for  the  year  1873  is  given  at  1,948,800 
bushels,  an  excess  over  the  crop  of  1872  of  about  68,800  bushels.  The 
agpfregate  value  of  corn,  wheat,  rye,  oats,  barley,  buckwheat,  potatoes, 
and  hay  produced  iu  the  State  during  the  year  1873  is  estimated  at 
$20,599,990.  In  addition  to  these  crops  there  are  large  revenues  result- 
ing from  the  culture  of  applesj  pears,  peaches,  strawberries,  cranberries, 
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&c.  The  strawberry-crop  alone,  during  a  favorable  season,  is  estimated 
at  2,000,X)00  quarts,  worth  about  $300,000.  The  total  value  of  the  live 
stock  of  the  Stote  is  given  at  $28,335,133. 

The  secretary  of  the  society,  in  his  Teport,  thus  speaks  of  the  value 
of  marl  as  a  fertilizer : 

The  use  of  marl  as  a  fertilizer  baa  worked  wonders  in  Monmouth,  Ocean,  and  Bur- 
lington Counties,  and  the  best  proof  of  its  value  Ib  found  in  the  increased  consun^ption 
among  practical  farmers  in  these  southeastern  counties,  and  the  large  crops  grown  on 
the  sandy  lauds  where  marl  is  ajjidicd  liberally.  The  average  products  in  these  coun- 
ties have  steadily  increased.  It  is  hardly  half  a  century  since  marl  was  first  made  use 
of  in  Monmouth  County  as  a  fertilizer,  and  from  then  until  now  it  has  been  gaining 
in  popular  favor  among  practical  farmers,  until  at  this  time  the  consumption  counts 
millions  of  bushels  annually.  The  aggregate  deliveries  of  the  different  marl  companies 
of  the  State  for  hiilroad- transportation  for  1873  are  given  at  2,539  080  bushels.  In  this 
there  is  no  record  of  the  large  bulk  hauled  direct  from  the  pits  by  farm-wagons ;  and, 
again,  there  are  a  great  many  farms  in  these  counties  where  a  good  quality  of  marl  is 
dug  for  home  use,  which,  if  added,  would  sweU  the  above  figures  considerably. 

Mr.  Nathaniel  S.  Kue,  who  contributes  a  brief  article  on  the  value  of 
marl  as  a  fertilizer,  says : 

Viewing  the  subject  of  marl  as  a  manure,  in  its  bearing  upon  the  public  welfare,  it 
becomes  an  exceedingly  interesting  consideration,  e8i)ecially  to-  New  Jersey  farmers, 
that  there  exists  below,  and  lying  near  the  surface  soil  throughout  a  district  so  ex- 
tensive, a  mineral  substance  gathered  from  disintegrated  rocks,  the  debris  of  ages  of 
vegetation,  mingled  with  the  remains  ht  many  races,  both  land  and  marine,  all  com- 
posted beneath  the  ocean-waves,  and  made  into  a  mine  of  manurial  wealth,  containing 
so  many  of  the  elements  of  plant  food  and  growth  so  admirably  fitted  to  supply  the 
demand  in  its  economical  and  assimilated  form. 

One  of  the  chief  virtues  of  marl  is  its  retentive  quality  as  a  fertilizer,  that,  while  it 
gives  generously,  it  is  never  a  spendthrift  of  its  resources.  Its  fertilizing  power  is  so 
securely  locked  up  in  the  little  groensand-granules  that  it  defies  wastage  by  any  of  the 
ordinary  agents  that  disperse  so  unsatisfactorily  the  manurial  elements  of  so  many  of 
our  fertilizers,  both  mercantile  and  home-made. 

Prof.  G.  n.  Cooke,  State  geologist,  after  giving  an  analysis  of  the  Kew 
Jersey  marls,  speaks  as  follows  of  their  productive  properties  when  ap- 
plied to  different  crops : 

A  load  of  Squankum  marl,  perfectly  dissolved  and  mixed  with  the  soil  of  an  acre, 
would  give  for  a  clover-crop,  of  lime  sixty-odd  ^oumds,  not  quite  enough ;  of  phos- 
phoric acid  70  i)ounds,  thrice  too  much ;  of  magnesia  40  pounds,  about  twice  as  much  as 
the  clover  uses ;  of  potash  75  pounds,  just  the  required  amount ;  of  silica  1,000  poimds, 
while  only  15  are  used ;  and  of  ©xide  of  iron  320  pounds,  only  one  being  required.  The 
marl  has  given  no  salt,  of  which  the  clover-crop  needs  7  pounds.  In  this  wav  it  is  easy 
to  arrive  at  the  value  of  marl  as  a  fertilizer.  Add  50  pounds  of  potash  and  10  of  salt 
to  a  load  of  marl,  and  you  have  a  fertilizer  which  is  good  for  a  crop  of  150  or  200 
bushels  of  potatoes  on  an  acre.''  Add  lime  and  a  little  salt,  and  you  have  a  special  fer- 
tilizer for  clover. 

The  best  mode  of  applying  marl  to  the  grain-crops  is  to  sow  it  in  winter  or  early 
spring  on  clover.  When  the  clover  is  vigorous,  as  it  will  be  early  in  May,  turn  it  un- 
der and  put  corn  on  the  sod.  This  will  give  the  phosphoric  acid  of  the  greensand  a 
chance  to  act  on  the  decaying  clover,  and  the  best  sort  of  plant-nourishment  is  thus 
produced.  As  a  month  or  more  may  elapse  before  the  marl  and  clover  have  time  to  do 
their  work,  it  is  best  to  supply  com  thus  planted  with  a  little  ammoniacal  manure  in 
the  hill  or  on  the  surface  at  the  first  hoeing.  ^Vhen,  in  July,  the  roots  strike  down 
through  and  beneath  the  sod,  the  phosphoric  acid  and  potash  of  the  marl,  acting  with 
the  nitrogen  of  the  clover,  will  supply  the  materials  for  a  full  and  flourishing  crop  of 
com.  If  wheat  is  to  be  sown  in  the  fall,  the  best  way  is  to  cut  a  crop  of  tho^  clover 
about  the  15th  of  Juno.  By  the  middle  of  August  the  second  crop  will  be  rank.'  Turn 
it  under,  and  in  a  mouth  sow  the  wheat  on  the  sod.  For  wheat  it  is  well  to  top-dress 
the  clover,  before  it  is  turned  iu,  with  a  few  bushels  of  lime  to  the  acre,  unless  a  marl 
rich  in  carbonate  of  lime  is  used. 

In  applying  marl  to  grass-lands  the  farmer  has  an  advantage.  He  can  do  that 
when  no  other  field-work  is  possible.  It  is  best  to  spread  marl  on  grass  late  in  the  fall 
or  early  in  the  winter.  In  fact  it  makes  no  difference— any  time  from  November  to 
March,  inclusive.  The  same  is  true  of  lime.  They  may  be  used  together,  or,  what 
is  better,  give  grass-lands  a  top-dressing  of  lime  first,  and  the  following  winter  spread 
on  the  marl  at  the  rate  of  a  hundred  bushels  to  the  acre. 
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A  -writer  over  the  initials  of  *^  J.  P.,''  contributes  a  very  interesting 
paper  on  the  subject  of  breeding  and  training  horses.  He  is  of  the 
opinion  that  as  you  study  your  liorse  so  yoiu*  horse  will  study  you.  If 
you  are  a  coward  your  horse  will  soon  become  one.  If  the  driver  pulls 
quick  upon  the  rein  when  his  horse  jumps  a  little  one  side  at  anything 
he  fancies  he  sees,  and  by  that  action  giving  his  horse  to  understand 
that  he  is  also  frightened,  the  next  time  the  horse  fancies  he  sees  any- 
thing he  will  be  much  more  frightened  than  before,  and  the  driver  will 
pull  twice  as  hard  and  sudden ;  and,  perhaps,  to  make  the  matter  still 
worse,  hit  him  a  cut  with  the  whip  to  punish  him  for  what  he  could  not 
help.  He  relates  an  instance  of  a  very  pretty  mare  he  purchased  at  a 
very  low  price,  because  her  owner  was  afraid  to  drive  her  on  account  of 
her  skittishness.  He  commenced  by  driving  her  at  a  very  slow  gait,  and 
was  careful  not  to  let  her  know  that  he  oven  noticed  her  when  she  Suied. 
The  consequence  was,  that  she  soon  became  disgusted  with  her  own  fool- 
ishness, and  thereafter  proved  a  quiet  and  docile  driver.  On  the  subject 
of  breeding  for  gait,  the  writer  says : 

Let  mo  call  your  attention  to  a  pet  idea  of  my  own,  one  I  Lave  never  Leard  of  being 
advocated,  whlcli  is  tljat  the  pacing  ^ait  is  the  best  to  breed  from  on  the  side  of  the  dam. 
My  reasons  are  that  the  pacing  ^ait  is  between  the  trot  and  the  run,  and  consequently 
faster  than  the  trot;  the  stride  is  greater  in  the  pacer,  and  all  of  our  fastest  horses 
have  a  sort  of  shuffling  pacing  gait  when  starting  into  a  trot.  These  reasonings 
have  led  mo  to  notice  the  produce  of  the  cross  of  trotter  and  pacer.  Old  Pocahontas, 
probably  the  fastest  pacer  in  the  world,  has  had  some  five  or  six  colts,  all  of  which 
(those  that  have  been  put  to  trotting)  have  shown  under  2.25,  and  young  Pocahontas 
under  2.20,  and  all  square  trotters.  Wo  also  know  that  fast  pacers,  when  they  strike 
the  trot,  as  they  generally  do,  under  present  knowledge  of  how  to  change  the  gait  of  the 
pacer  to.  the  trotter  by  loading  the  front  feet,  trot  very  fast.  Were  I  in  the  business, 
or  were  I  to  commence  the  business  of  raising  horses,  my  first  step  in  procuring  brood 
mares  would  be  to  scour  Canada  for  fast-pacing  mares,  not  Canucks,  but  good  blooded 
mares,  and  they  have  them  in  Canada  as  weU  as  here.  My  reason  for  going  to  Canada 
would  bo  that  there  are  many  more  pacera  in  Canada  than  in  this  country,  from  the 
fact  that  the  pacing  gait  there  is  not  as  objectionable  as  it  is  here,  and  has  been  en- 
couraged more.  Another  reason  is  it  is  a  cold  climate,  and  the  horses  are  more  hardy 
and  tou^.  I  don^t  mean  to  say  that  I  would  confine  myself  to  that  class  by  any  meanw, 
for  I  would  want  some  of  other  kinds;  for  instance,  a  fane  Patchen  mare,  crossed  with 
Jay  Gould,  would  be  sure  to  be  a  trotter. 

Mr.  E.  W.  Crane  contributes  an  article  on  the  subject  of  the  introduc- 
tion and  cultivation  of  the  cranberry  in  New  Jersey.  The  American 
cranberry  (  Vaccinium  macrocarponj  is  found  in  most  of  the  States,  and  as 
far  north  as  Alaska.  It  is  much  larger  than  the  European  variety,  and 
of  greatly  superior  flavor.  It  is  generally  of  a  darker  and  brighter  color 
when  mature;  while  growing  it  is  of  a  light  green,  which  changes  in 
ripening  to  a  light  ot  dark  r^  or  crimson,  and  sometimes  to  a  mottled 
color,  the  berry  being  from  one-fourth  to  one  inch  or  more  in  diameter.  • 
It  blossoms  in  June,  and  the  fruit  ripens  in  September  or  October.  The 
runners  of  the  vines  are  from  one  to  eight  or  more  feet  in  length,  with 
small  oblong  leaves.  It  may  properly  be  called  an  evergreen,  though 
the  leaves  turn  to  a  brownish  hue  during  the  fall,  especially  when  the 
vines  have  been  cultivated  and  set  in  sand. 

The  American  cranberry  is  dinded  by  growers  and  writers  into  three 
different  varieties,  viz.,  the  Bell  cranberry,  so  called  because  of  its  fancied 
resemblance  in  shape  to  a  bell  j  the  Bugle  cranberry,  which  somewhat 
resembles  a  bugle-head,  is  elongated  and  approaches  an  oval  in  shape  5  the 
Cherry  cranberry,  which  is  similar  in  size,  shape,  and  color  to  the  cherry. 
These  varieties  run  together  and  produce  intermediate  ones.  The  vines 
also  differ;  some  are  of  a  shorter  growth  than  others,  and  apparently 
produce  more  fruit;  these,  of  course,  are  to  be  preferred. 

Mr.  Crane  states  that  tl^e  first  atteijipts  to  cultivate  the  cranberry  in 
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this  country  were  made  by  Mr.  Henry  Hall,  of  Dennis,  Mass.,  on  Cape 
Cod,  in  the  year  1812.  He  sold  his  first  crop  for  from  $1  to  $1.25  per 
bushel.  The  original  vines  planted  by  Mr.  Hall,  more  than  sixty  years 
ago,  are  yet  standing,  and  two  years  ago  bore  a  fair  crop  of  fruit.  The 
greater  part  of  the  land  adapted  to  the  cultivation  of  this  berry  on  the 
Cape  has  long  since  been  occupied,  and  much  of  it  produces  large  crops. 
New  Jersey  exceeds  all  other  States  in  the  cultivation  and  production 
of  this  fruit. 

Mr.  John  Webb,  of  Ocean  County,  was  the  first  successful  cultivator 
of  the  cranberry  in  this  State.  He  began  his  experiments  in  1843, 
and  it  was  five  years  before  he  realized  his  first  crop  of  10  bushels.  His 
next  crop  was  about  60  bushels,  and  it  has  since  varied — two  or  three 
failures  excepte<l — from  1,500  to  2,000  bushels.  His  bog  is  in  a  high  state 
of  cultivation.    He  has  been  offered,  and  refused,  $1,500  per  acre  for  it 

The  great  cranberry-growing  district  of  Kew  Jersey  is  composed  prin- 
cipally of  parts  of  the  counties  of  Ocean,  Burlington,  and  Atlantic, 
though  small  portions  of  Monmouth,  Middlesex,  Camden,  Cape  May,  and 
perhaps  one  or  two  other  counties,  are  adapted  to  the  growth  of  this 
fruit.  The  gieater  portion  is  located  in  the  region  known  as  "  The 
Pines'' — a  region  containing  about  1,200,000  acres,  most  of  which  has 
until  recently  been  uncultivated. 

The  best  locations  for  the  growth  of  the  cranberry  are  peat  or  muck 
bottoms,  with  adjoining  banks  of  pure  sand  for  covering  the  plantation 
before  the  vines  are  set,  and  so  situated  that  they  may  be  completely 
flowed  by  living  springs  during  the  winter,  as  well  as  thoroughly  drained 
at  other  seasons  of  the  year.  Many  growers  have  a  preference  for  cedar- 
swamps,  and  (although  other  bottoms  are  sometimes  equally  as  good) 
they  are  considered,  when  favorably  located,  as  rather  the  surest, 
though  more  expensive  to  work.  They  also  grow  well  on  good  savanna — 
a  mixture  of  peat  and  sand — but  not  so  abundantly,  nor  do  they  last  so 
long  as  on  muck  bottoms;    Mr.  Crane  says : 

lu  preparing  a  plantation  tho  eurfacQ  must  fii*st  bo  cleared  of  the  wood,  timber,  or 
bruab  ;  then  it  must  bo  "turfed ''—that  is,  the  surface-soil  and  roots  must  be  taken  oft 
with  a  hoe  made  for  that  purpose.  The  next  step  is  to  ditch  it,  by  clearing  out  tho 
main  water-course  and  digging  side  drains  running  into  it — generally  in  deep  bottom- 
lands, about  one  and  a  half  or  two  rods  apart,  but  tho  distance  should  be  varied  iu 
accordance  with  the  nature  of  tho  ground.  The  floats  removed  iu  turfing  are  used  for 
leveling  up  low  places  where  needed,  so  that  the  surface  may  bo  slightly  rounded  be- 
tween the  side  drains ;  they  are  also  used  for  building  the  dam,  which  is  constructed 
with  two  walls  of  the  floats  filled  in  with  sand,  a  ditcli  having  first  been  cut  between 
them  to  the  sand  beneath;  the  solid  filling  makes  it  water-tight. 

After  tiu^ng  and  ditching,  muck  bottoms  must  be  sanded  to  the  depth  of  from  foiu* 
to  six  inches  with  pure  sand,  without  mixture  of  clay  or  loam,  and  it  should  be  taken 
f  from  a  sufficient  depth  below  tho  surface  to  avoid  seeds.  The  silex  imparted  to  the 
vine  from  the  sand  stiflens  it,  materially  promotes  its  productiveness,  and  tends  also 
to  prevent  the  growth  of  weeds.  Many  experiments  have  been  made  to  ascertain  the 
proper  depth  to  which  the  sand  should  be  applied ;  whore  little  or  none  is  used  the 
vines  grow  long  and  slender,  and  do  not  fruit. so  well  as  when  sanded.  While  some 
have  tnought  two  inches  suflicient,  others  have  tried  a  thickness  of  twelve  or  more, 
and  with  good  results — though  with  this  amount  the  vines  make  a  slower  growth,  ou 
account  of  tho  length  of  time  required  for  the  Rootlets  to  reach  the  peat  beneath,  from 
which  they  draw  tneir  support.  Most  cultivators  have  concJuded  that  from  four  to  six 
inches,  and  rcsanding  every  few  years  with  a  layer  of  fi*om  one  to  two  inches,  is  prefer- 
able to  using  a  much  larger  quantity  at  fiirst. 

After  samling  the  vines  are  set  iu  rows  about  twenty  inches  apart,  and  but  a  mod- 
erate quantity  of  vine  should  bo  used  for  each  hill.  This  is  the  usual  method,  thoush 
the  distiince  is  often  varied  each  way.  Mi*.  D.  R.  Gowdy,  of  West  Creek,  one  of  the 
original  cultivators,  from  recent  experiments  has  concluded  that  the  vinos  should  not 
be  set  over  a  foot  apart,  and  that  the  additional  cost  of  the  vines,  &c.,  will  bo  more 
than  paid  by  eailicr  and  larger  crops,  as  weU  aa  by  the  matting  of  the  vines  in  much 
less  than  the  usual  time,  which  kaeps  down  the  other  vegetation,  and  saves  labor  and 
expense  in  cleaning.    Mr.  N.  H.  Bishop,  of  Manahawkin,  has  successfully  adopted  tho 
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method  of  layonng  the  vines,  or  placing  them  in  furrows  iu  the  sand,  with  which 
they  are  entirely  covered  to  the  depth  of  about  one  and  a  half  inches.  Vinos  grow 
linely  by  this  method,  but  gitjat  care  must  be  taken  to  keep  them  moist.  Wild  vines 
have  generally  been  preferred  to  cultivated  ones  for  setting,  from  the  fact  that  they 
appear  to  grow  more  vigorously  at  first,  especially  if  the  season  is  a  very  dry  one. 

Savanna-land  can  be  plowed,  and  does  not  need  sanding ;  this  is  a  groat  Kavin§:  of 
expense,  but  as  large  crops  cannot  bo  expected  a«  from  bottom-lands.  Where  possible 
on  land  of  this  kind,  the  turf  not  needed  for  the  dam  should  be  plowed  or  dug  under 
the  sand,  as  it  is  often  the  richest  part  of  the  soil,  and  is  well  adapted  to  the  growth 
of  the  plant. 

Plantations  should  be  well  flowed  from  Deijembca*  until  May.  The  water  fertilizes 
the  vines,  protects  them  from  frost,  and  is  tha  only  reliable  remedy  known  for  the 
vine- worm,  which  is  one  of  our  worst  enemies.  It  is  thought  that  the  warmth  of  the 
water,  where  held  on  the  vines  until  the  10th  or  15th  of  Alay,  destroys  the  eggs  de- 
posited on  the  leaves  the  previous  year ;  hence  the  advantages  not  only  of  late  but 
thorough  flowing,  as  the  portions  not  flowed  often  constitute  a  hatching-ground  for 
the  worms,  from  which  they  spread -to  the  acyoining  grounds,  though  it  has  been 
noticed  that  they  apparently  prefer  not  to  go  much  beyond  the  water-line  if  they  can 
find  sufiicicnt  vines  that  have  not  been  flowed. 

Estimates  as  to  acreage,  amount  of  crop,  &c.,  within  the  State,  are 
given  as  follows :  Number  of  acres  of  cranberry-bearing  laud,  4,000  5 
number  of  acres  cultivated,  not  yet  in  bearing,  3,000 ;  number  of  acres 
wild,  10,000  to  12,000 ;  crop  of  1873, 125,000  bu5*hels ;  average  price  of 
crop  of  1873,  $2.50  to  $3.75  per  bushel. 

As  to  the  value  of  cranberry-plantations,  average  yield  and  income 
per  acre,  Mr.  Crane  says : 

At  foiu*  years  of  age  good  plantations  have  been  said  to  have  an  average  value  of 
$1,000  per  acre,  though  the  price  varies,  of  course,  accordintj;  to  the  demand  and  the 
supply,  location,  quality,  &c.  Some  owners  have  refused  $2,000  per  acre  for  their  lands, 
while  others  could  not  sell  for  the  original  cost. 

An  average  of  100  bushels  per  acre  wr  a  plantation,  though  not  an  immense  yield,  is 
considered  a  very  good  one.  Many  have  exceeded  it,  but  many  more  have  fallen  below, 
and  probably  an  average  crop  for  all  classes  of  land,  in  a  good  season,  would  not  exccea 
from  50  to  75  bushels  per  acre.  Probably  the  best  crop  on  record  was  that  of  one  acre 
of  the  celebrated  Oxycoccus  plantation  of  Mr.  N.  H.  Bishop,  of  Manahawkin,  in  1872, 
from  which  were  sold  423  bushels  for  $1,809  gross,  thou^gh  parts  of  acres  have  yielded 
at  higher  rates  than  the  above.  A  few  rods  of  one  of  our  own  plantations  yielded, 
during  the  past  season,  at  the  rate  of  over  700  bushels  per  acre,  and  larger  rates  stiU 
arc  reported  for  one  or  two  rods ;  but  these,  of  course,  are  exceptional  cases.  Single 
crops,  however,  have  often  paid  50  per  cent.,  and  even  more,  on  the  original  cost. 
Some,  however,  think  that  such  profile  will  not  again  be  realized,  and  it  cannot  be  de- 
nied that  many  have  lost  money  in  the  business.  Some  plantations  have  proved  fail- 
ures, and  others,  doubtless,  will  do  so,  though  most  of  them  occur  on  poorly  selected 
laud,  on  which  the  work  has,  perhaps,  been  imperfectly  done  at  first,  and  afterward 
neglected.  To  attain  success,  experience  and  close  attention  to  business  are  necessjiry, 
and  so  much  patience  that  cultivators  often  think  their  ^ofits  dearly  earned  when 
successful. 

Several  other  brief  essays  on  subjects  of  much  interest  are  contained 
in  this  report,  but  a  lack  of  space  forbids  special  reference  to  them. 

NEW  YOEK. 

The  report  of  the  New  York  State  Agricultural  Society  for  the  year 
1871  contains,  in  addition  to  the  usual  business  transactions  of  the 
association,  a  large  amount  of  useful  information  on  almost  every  sub- 
ject relating  to  the  farm  and  the  dairy.  The  volume  is  well  printed,  is 
embellished  with  some  well-executed  engravings,  and  contains,  in  all, 
about  850  pages.  It  is  among  the  most  creditable  and  valuable  re- 
ports yet  issued  by  this  association. 

The  secretary  states  that  the  season  of  1871,  as  compared  with  that 
of  1870,  was  alike  in  the  extreme  drought  experienced  throughout  the 
State,  but  different  as  regards  temperature,  being  much  more  moderate 


Digitized  by  LjOOQ  IC 


448    REPORT  OF  THE  COMMISSIONEE  OP  AGRICULTURE. 

and  equable.  The  crop  of  wheat  was  excellent,  both  in  quality  and 
quantit3\  Eeturns  of  40  bushels  of  white  winter  wheat  per  acre  were 
frequent,  and  as  high  as  45  bushels  per  acre  were  reported  in  one  or  two 
cases.  In  most  of  the  grain-growing  counties  spring-grain  was  reported 
as  having  given  full  average  crops,  even  where  there  had  been  least  rain. 
Corn  was  thought  to  be  under  the  average,  as  some  of  the  best  corn- 
growing  counties — Monroe,  Wyoming,  and  Gates — ^reported  largely 
diminished  yields.  The  hay-crop  was  Sght,  though  of  excellent  qua^ty. 
The  eftects  of  the  drought  were  most  felt  in  th^  dairy-districts, 
and  it  was  feared  that  the  diminished  returns  from  this  important 
branch  of  agriculture  would  occasion  actual  distress  in  some  counties 
whose  marketable  surplus  consists  chiefly  of  dairy-products.  In  addi- 
tion to  the  drought,  immense  numbers  of  grasshoppers  appeared  early 
enough  to  inflict  considerable  damage  upon  the  grass  intended  for  hay, 
and  afterward  devoured  a  large  share  of  pasture-grass,  besides  injuring 
late  fields  of  spring-grain  and  much  com  while  in  the  silk.  The  secretary 
says.: 

The  occurrcDce  of  two  successive  years  of  drought  and  short-hay  crops  is  an  event 
which  should  teach  the  dairy-farmer  the  wisdom  of  understocking  rather  than  over- 
stocking his  farm,  and  more  especially  his  pastures.  In  fact,  the  evil  of  overstocking 
does  not  end  with  the  year.  In  1870  pastures  became  very  short  before  the  end  of  the 
haying  season,  and  in  consequence  it  became  necessary  to  feed  the  aftermath  very 
early ;  and,  the  pastures  not  recovering,  the  cattle  were  obhged  to  be  kept  upon  the 
meadows  until  late  in  the  season ;  hence,  perhaps,  as  much  as  from  any  other  cause, 
the  lieht  hay-crop  of  1871.  Again,  in  many  dairies  the  yield  of  milk  became  incon- 
siderable and  unprolitablo  early  in  September,  and  many  cheese-factories  ceased  work- 
ing in  that  month.  With  pastures  less  heavily  stocked  a  moderately  remunerative 
yield  might,  in  many  cases,  have  been  maintained,  and  the  loss  of  the  most  profitable 
month  to  the  butter-makers  would  not  have  been  incurred.  The  evil  effects  of  drought 
upon  pastures  may  be  miticated  by  the  provision  of  green  crops  to  be  used  for  soiling, 
or  at  greater,  though  doubtless  sometimes  profitable  expenditure,  by  feeding  the  cows 
with  meal ;  but  pasture  itself,  the  readiest  and  best  resource  of  the  dairyman,  cannot 
be  made  or  x)urchased  at  the  time  of  need. 

The  annual  fair  of  the  society  was  held  this  year  in  Albany,  and  was 
a  marked  success  throughout.  In  the  cattle  department,  besides  the 
usual  fine  show  of  Shor^horns  and  Devons  and  a  larger  number  of  Here- 
fords  than  for  some  years  previous,  there  was  an  exhibition  of  Ayrshires 
far  superior  to  any  ever  brought  together  on  similar  occasions.  In  this 
class  competition  extended  beyond  the  limits  of  the  State,  and  some  of 
the  best  animals  shown  were  from  Canada  and  New  England.  The  gem 
of  the  class  was  the  bull  Mars,  shown  by  Mr.  John  L.  Gibb,  of  Quebec. 
In  Jerseys,  there  was  a  large  entry  of  the  finest  animals,  and  the  com- 
petition was  animated  and  close.  The  entry  of  horses  was  not  large, 
but  the  quality  of  the  animals  exhibited  has  never  been  suri)assed.  Some 
fine  specimens  of  the  Hambletonian  and  other  strains  of  the  Messenger 
blood  attracted  much  attention. 

During  the  year  there  were  two  outbreaks  of  fatal  diseases  among 
the  cattle  of  the  State.  In  July  verminous  bronchitis  occurred  among 
cows  and  calves  in  the  neighborhood  of  the  village  of  Cuba,  in  the 
county  of  Allegany.  This  fatal  malady,  caused  by  the  presence  of 
thread-like  worms  in  the  lungs  and  air-passages,  was  commonly  sup- 
posed not  to  exist  in  this  country ;  but  Professor  Law  reports  this  as 
the  third  instance  of  its  occurrence  in  the  State  of  New  York  brought 
under  his  personal  observation.  In  September  an  apparently  obscute 
but  fatal  diseasie  broke  out  in  a  dairy  of  cows  near  the  city  of  Albany. 
It  finally  proved  to  be  splenic  apoplexy,  a  disease  most  destructive  in 
its  ravages.  In  the  dairy  referred  to  16  cows  died  in  eighteen  days. 
The  secretary  says  this  disease  is  more  frequent  in  its  occurrence  and 
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destractive  in  its  resalts  than  all  the  other  diseases  to  \vhich  the  neat 
cattle  of  the  State  are  liable. 

The  year  1871  completes  the  fortieth  year  of  the  existence  of  this 
society.  It  was  established  in  1832  by  James  Le  Bay  de  Ohanmont  and 
his  associates,  and  revived  and  greatly  extended  in  its  scope  by  the  insti- 
tution of  its  annual  cattle  show  and  fair  in  1841.  This  new  impetus  was 
given  the  association  through  the  influence  and  labor  of  sach  men  as 
Messrs.  Wadsworth,  Beekman,  Lenox,  Van  Bensselaer,  Prentice,  Botch, 
Sherwood,  GDucker,  Mclntyre,  Livingston,  and  others.  Since  then  it  has 
pursued  a  steady  onward  course,  from  time  to  time  enlisting  in  its  ranks 
the  most  enthusiastic  and  intelligent  agriculturists  and  friends  of  agri- 
culture of  the  State,  and  maintaining  a  constant  advance  in  the  improve- 
ment of  the  great  interest  which  it  was  established  to  promote.  The 
society  has  outlived  two  charters,  each  for  twenty  years,  and  now  starts 
out  under  a  third,  this  time  under  a  charter  extending  forty  years. 

At  the  annual  meeting  of  the  society,  held  at  Albany  on  the  14th 
of  February,  1872,  Mr.  Milo  Ingalsbe  was  elected  president,  and  Thomas 
L.  Harrison  corresponding  secretary,  for  the  ensuing  year.  During  thia 
meeting  several  addresses  were  delivered  eulogistic  of  the  life,  charac- 
ter, and  services  of  William  Kelly,  a  deceased  member  of  the  boards 

The  treasurer's  report  shows  a  most  satisfactory  financial  exhibit  In 
excess  of  all  expenditures  the  society  was  able  to  start  forth  on  its  forty- 
first  year  with  a  balance  of  $29,325.04  in  its  treasury. 

The  retiring  president  of  the  association,  (Mr.  Bichard  Church,)  in  his 
valedictory  address,  spoke  as  foUows  of  the  importance  of  a  more  thorough 
knowledge  of  the  composition  of  soils : 

PerhAps  no  Bnbject  requires  more  intelligent  stndy  than  the  application  of  manures 
to  soils.  In  this  tlie  experience  of  one  man  appeaiB  to  be  the  exact  opposite  of  an- 
other's ;  and  tv^o  become  confused  in  reading  dmereut  experiments  that  yet  may  bo 
reconciled  by  careful  iuTesti^ation.  Results  are  often  diverse  when  conditions  appear 
similar.  An  experiment  is  given  on  a  dry,  gravelly  soil,  and  results  stated.  Some  one 
has  a  field  apparently  similar,  on  which  he  conducts  the  same  experiment  with  ^uite 
different  results.  Were  all  gravel  of  the  same  material  this  difference  might  be  inex- 
plicable: but  there  is  a  wide  difference  between  gravel  formed  from  limestone  and  that 
formed  m)m  quartz ;  so  with  that  formed  from  granite,  slate,  sandstone,  or  other  rocks. 
The  same  of  loamy,  sandy,  and  clay  soils,  which  are  but  the  disintegration  or  decom- 
position of  rocks,  mingled  more  or  less  with  vegetable  matter,  and  often  so  nearly 
resembling  each  other  in  appearance  that  nothing  but  analysis  or  experiments  will 
detect  the  difference. 

Much  of  the  success  of  English  husbandry  is  due  to  the  application  of  this  rule  of  * 
adaptation.  The  English  breeder  suits  his  stock  to  the  pastures  on  which  they  graze ; 
hence  the  Short-horns  are  found  in  one  district,  the  Devons  in  another^  the  Horefords, 
Ayrshiros,  and  Jerseys  each  in  their  own ;  and  by  this  system  of  breedmg  for  locality, 
and  by  careful  selection,  there  has  been  a  constant  improvement  in  .each  variety. 
Their  application  of  the  same  rule  to  cultivating  crops  anu  applying  manures  has  led 
to  an  increasing  yield ;  while  with  us,  from  faihire  to  study  ana  apply  this  principle 
of  adaptation,  in  most  cases  the  best  breeds  of  cattle  actually  deteriorate,  and  from  the 
same  cause  the  yield  x>er  acre  of  crops  is  growing  gradually  less  instead  of  increasing. 

It  is  a  safe  rule  to  govern  the  farmer  when  he  finds  any  crop  failing  in  productive- 
ness, after  proper  experiments  by  manures  and  cultivation,  to  conclude  that  that  crop 
is  not  adapted  to  his  soil.  In  like  manner,  if  any  breed  of  cattle  or  sheep,  with  proper 
care  and  feeding,  and  proper  selection  in  breeding,  is  found  to  deteriorate  even  in  the 
smallest  degree,  it  is  safe  to  conclude  that  the  ureed  is  not  adapted  to  the  locality. 
^    "       '  *    *  hand,  when  a  farmer  is  constantly  increasing  the  yield  and  quality  of  hu 


On  the  other  hand,  when  a  farmer  is  constantly  increasing  the  yield  and  quality  of  his 
crops,  and,  consequently,  the  productiveness  of  his  farm,  and  when  the  animals  reared 
are  improving,  it  is  safe  for  him  to  conclude  that  he  is  right  in  the  selection  of  his 
crops,  and  in  the  breeds  of  his  animals,  and  he  should  l^  very  cautioos  how  he  is 
lured  from  this  progressive  course  by  descriptions  or  inspections  of  more  profitable 
crops,  or  more  admired  breeds,  in  other  localities. 

At  the  winter  exhibition  of  the  society  Mr.  John  G.  Lewis,  of  Herki- 
mer County*  was  awarded,  a  premium,  of  $20  for  the  best  aci:e  of 
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mangel- wurzels.  The  yield  was  900  bushels.  His  mode  of  cultivation 
was  as  follows :  The  soil  was  a  clay  loam,  and  was  maui^ed  with  cow 
(bajii)  manure  at  the  rate  of  twenty  loads  per  acre.     The  land  was 

E lowed  the  previous  fall,  and  the  manure  applied  in  wiuter,  left  iu  small 
eaps;  spread  in  the  spring  and  harrowed  in;  then  riilged;  seetl  sown 
iu  ridges  at  the  rate  of  four  pounds  of  seed  per  acre;  sown  the  8th 
and  9th  of  May.  Crop  harvested  on  the  21st  and  23d  of  October,  and 
weighed  54,000  pounds,  or  900  bushels  at  the  rate  of  00  pounds  per 
bushel.  The  crop  was  cultivated  in  the  ordinary  manner,  with  hon^ 
and  cultivator,  at  a  total  cost  of  $58.50,  or  a  fraction  over  o  cents  and  4 
nulls  per  bushel.  The  cost  of  manure  and  interest  on  investment  is  not 
included  in  this  estimate. 

Mr.  William  P.  Ottley,  of  Ontario  County,  exhibited  some  fine  samples 
of  White  audited  Mediterranean,  Treadwell,  Wicks,  Diehl,  Bald  Amber, 
and  Lancaster  wheats.  A  full  statement  of  his  experiments,  with  the 
different  varieties  exhibited,  accompanied  by  a  comparison  of  results,  is 
given.  The  experiments  were  conducted  on  quarter-acre  plots.  The 
soil  was  of  the  same  character,  and  the  manner  of  preparing  the  land 
and  sowing  the  grain  was  in  all  respects  similar.  The  concluding  portion 
of  Mr.  Ottley's  statement  is  as  follows : 

As  all  the  varieties  were  sown  on  the  10th  day  of  September,  from  258  to  262  days 
elapsed  before  beginning  to  head.  From  beginning  of  head  to  blow,  from  four  to 
seven  days;  from  blow  to  fuU  fonnation  of  berry,  from  fifteen  to  twenty  days;  from 
formation  of  berry  to  harvest,  twenty-five  to  thirty  days,  maJdng  in  all,  up  to  harvest, 
about  300  days. 

The  above  applies  in  this  case  to  time  and  locality;  but  we  aU  are  aware  that  each 
locality  varies  according  to  circumstances.  In  regard  to  productiveness  and  profit  of 
each  variety,  taking  my  table  of  weights  and  measures  below,  it  shows  the  White 
Mediterranean  gave  ten  bushels  and  one  pound  on  the  quarter  acre;  the  Treadwell, 
nine  bushels  and  twenty-six  pounds,  and  so  on  as  they  show. 

July  21 1  threshed  all  the  varieties;  July  27  weighed  the  same,  and  obtained  the 
following  results : 


Variotiea. 


Treadwell 

Wlck'ft 

Diehl 

Bed  Meditexraueon. . . 

BaM  Amber 

White  McditeiTancau 
Lancaster 


Yield  of    enck 
plot. 


Lbs.    hush.    Ibg. 


566= 
510= 
445= 
535= 
506= 


30 
25 
55 
26 

601=    10      01 
504=      8      24 


Tield  per  acre. 


Bush. 
37 
34 
29 
35 
33 
40 
33 


44 
00 
40 
46 
44 
04 
30 


Weight  of  meas- 
ured busheL 


Pounds. 
62i 
62 
61 

ca 

62 
G2 


The  proceedings  of  the  second  annual  meeting  of  the  Practical  Fish- 
Cnlturista'  Association  are  given  in  full,  in  this  volume  of  transactions. 
The  meeting  was  held  at  Albany,  commencing  February  7,  1872.  It 
was  well  attended  by  representatives  from  almost  every  section  of  the 
counfry.  At  the  first  ses^on  permanent  officers  for  the  current  year 
were  elected  as  follows :  President,  W.  Clitt ;  Treasurer,  B.  F.  Bowles; 
Secretary,  Livingston  Stone ;  executive  committee,  Scth  Green,  chair- 
man, J.  D.  Bridgeman  and  A.  0.  Eupe. 

A  committee  was  appointed  to  memorialize  Congress  and  ask  an  ap> 
propriation  from  the  Government  for  the  erection  of  two  or  more  fish* 
hatching  establishments  5  also  to  make  arrangements  with  such  foreign 
countries  as  are  engaged  in  fish-culture  for  a  mutual  exchange  of  food- 
fishes.  It  was  also  resolved  to  recommend  to  the  legislatures  of  the 
various  States  the  importance  of  the  enactment  of  stringent  laws  for  the 
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protection  of  pioneer  fish-culturists  in  their  efforts  to  restock  the  rivers 
and  lakes  of  the  country. 

The  secretary,  in  referring  to  a  trout  sent  to  Mr.  Frank  Bucklaud,  from 
Dunlop  House,  presented  a  certificate,  signed  by  Messrs.  Stevenson  and 
Kobertson,  in  which  they  state  that  they  have  lived  about  Dunlop  House 
for  twenty  years,  and  to  the  best  of  their  belief  the  trout  sent  to  Mr.  Buck- 
land  is  one  that  was  put  in  the  well  by  Thomas  Young,  twenty-four 
years  ago,  viz.,  1S48.  This  is  regarded  as  the  oldest  well-authenticated 
instance  of  trout-life  on  record. 

A  description  of  Castalia  Springs,  located  near  Sandusky,  Ohio,  and 
owned  by  Mr.v  J.  Hoyt,  is  given.  These  springs  promise  to  be  one  of 
the  great  natural  water-supplies  of  the  country  for  fish-farming — like 
the  Caledonia  Springs  in  New  York,  or  the  Ingham  Springs  in  Pennsyl- 
vania. The  Ingham  Springs,  it  is  estimated,  run  3,000-  gallons  per 
minute,  and  the  Caledonia  Springs  as  many  gallons  per  second.  Dr. 
Sterling,  of  Cleveland,  writes  that  the  flow  of  water  at  the  Castalia 
Springs,  the  temperature  and  the  geological  formations,  are  nearly  the 
same  as  at  Caledonia. 

A  condensed  statement  of  some  successful  exi>eriments  in  the  breeding 
of  salmon  in  the  waters  of  Maine  is  given  in  the  report  of  the  secretary. 
The  experiments  were  conducted  by  Commissioner  Atkins,  whose  plan 
of  operations  was  as  follows : 

To  buy  live  salmon  of  the  fishermen  in  the  vicinity  of  Buck8X)ort,  transport  them  to 
some  convenient  place  where  they  conld  be  confined  within  a  small  8pa<:e  in  fresh 
water,  and  keep  them  until  the  spawning-season,  when  their  eggs  would  be  taken. 
AU  the  eggs  were  to  be  developed  on  the  spot  sufficiently  to  insure  their  safe  removal, 
and  a  portion  of  those  belonging  to  Maine  to  bo  hatched  out  and  turned  into  those 
waters  to  assist  in  increasing  the  number  of  salmon  in  the  Penobscot,  which  would 
thereby  become  better  able  to  afford  us  parent  salmon  in  the  future.  *  •  •  •  The 
eggs  cost  the  subscribers  to  the  fund  $18  per  thousand.  The  price  demanded  and 
received  at  the  Canadian  governmental  establishment  at  Newcastle,  when  I  purchased 
salmon-eggs  of  them  in  1^0,  was  $40  gold,  the  eggs  of  a  single  fish  costing  several  him- 
dred  dolliirs.  The  prevailing  price  oi  parties  operating  in  New  Brunswick  has  been 
§20  per  thousand  for  eggs  waiTanted  to  be  fecundate<l.  When  the  extraordinary  mor- 
tality among  the  salmon  we  intend  to  use  as  breeders  is  considered,  it  is  remarkable 
that  the  eggs  taken  at  Orland  did  not  cost  more.  I  have  no  doubt  that,  with  the  ad> 
vantage  of  this  year's  experience,  they  can  be  obtained  hereafter  at  an  expenscf  not 
exceeoiD^  $8  per  thousand.  The  experiment  has  decided  in  the  affirmative  the  follow- 
ing questions,  viz :  1.  Whether  salmon  can  be  kept  in  confinement  in  a  small  inclosure 
from  June  to  November.  2.  Whether  they  will,  under  such  conditions,  develop  their 
spawn  and  milt  to  perfect  maturity.  It  has  also  determined  the  conditions  of  safety 
in  transportation,  and  to  a  sufficient  extent  for  practical  purposes  the  conditions  of 
safety  in  keeping  them  through  the  summer,  and  finally  the  best  mode  of  maiiii)iila- 
tion  to  secure  complete  fecundation. 

As  to  the  conditions  of  keeping  salmon  in  safety  through  the  summer,  my  conclusions 
may  bo  briefly  stated  thus :  Salmon  will  live  in  perfect  health  in  common  river,  pond, 
or  brook  water,  provided  that  there  bo  sufficient  change  to  prevent  stagnation ;  that 
the  depth  bo  not  less  than  four  feet,  and  that  they  bo  not  too  much  crowded ;  that  the 
bottom  bo  not  newly  submerged;  that  the  water  bo  not  too  transparent;  and,  in  the 
case  of  a  brook,  that  there  be  not  a  largo  percentage  of  water  from  springs  in  the  im- 
mediate vicinity.  I  have  no  doubt  that  some  of  the  salmon  that  died  in  the  pond  died 
from  iiyurics  received  in  capture  and  tran8i)ortation. 

According  to  the  report  of  the  fish-commissioners  of  California  the 
area  of  inland  bays  and  fresh-water  lakes  in  that  State,  adapted  to  fish- 
culture,  exceeds  six  hundred  and  fifty  square  miles.  In  addition,  nearly 
one  hundred  streams  from  the  coast-range  of  the  western  slope  empty 
into  the  Pacific,  and  several  hundneil  water-courses  unite  in  the  Sacra- 
mento and  San  Joaquin  Rivers.  The  whole  forms  a  most  remarkable 
water-surface,  and,  when  properly  stocked  with  fish,  will  be  a  source  of 
revenue  totho  State  ranking  next  to  its  agricultural  and  mineral  re- 
sources- 
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In  the  course  of  a  valuable  paper  on  shad-culture,  read  by  Mr.  William 
Olift,  the  following  passages  occur: 

We  have  Icamod  almost  all  tLat  we  know  of  the  natural  histoiy  of  this  fish  smce  it« 
artificial  propagation  was  undertaken  atHadley  Falls  in  1867.  Many  of  the  erroneous 
opinions  held  by  old  fishermen  upon  the  rivers  have  been  dissipated,  and  certain  facts 
are  well  established^  though  much  yet  remains  to  be  learned.  It  is  now  known  that 
the  life  of  the  shad,  instead  of  being  limited  to  one  year,  extends  to  five,  and  probably 
to  ten  or  twelve  years;  that  the  "chicken-shad,"  as  they  are  called  among  the  pound-fish- 
ermen, instead  of  being  a  distinct  species  are  the  yearlings  of  the  prceat^hilis ;  that  the 
males  are  rij)©  at  a  year  old,  and  come  into  the  rivers,  led  by  the  sexual  instinct,  while 
the  females  are  not  fecund  until  the  second  year,  when  they  make  their  appearance  as 
small-sized  shad;  that  they  reach  a  merchantable  size,  or  a  weight  of  about  four 
pounds,  in  three  years;  that  at  this  age  they  have  spawn  in  the  ovaries  of  three  distinct 
sizes  plainly  apparent,  and  the  microscope  reveals  others  still  smaller  in  reserve;  that 
only  the  larger  eggs,  or  about  one-third  of  those  visible,  are  spawned,  while  those 
that  remain  are  the  crops  for  thetwosucceedinayears;  that  the  spawn  of  a  full-grown 
shad,  the  ovaries  weiglung  thirteen  ounces,  is  about  70,000  in  one  season.  *  *  *  * 
I  had  the  pleasure  of  witnessing  the  process  of  taking  the  spawn  and  hatehing  it,  as 
it  was  pei^ormed  by  Mr.  Smith  at  Hadley  Falls  the  past  season.  The  seines  are  drawn 
only  at  night,  and  there  are  three  hauls  made  between  8  and  12  o'clqck,  at  intervals 
of  almost  an  hour,  because  it  is  found  that  no  ripe  shad  are  taken  by  day.  From  one 
to  two  hundred  fish  were  taken  at  each  haul,  the  female  fish  increasing  with  the  late- 
ness of  the  hour.  As  soon  as  the  shad  were  hauled  te  the  shore  they  were  taken  in 
huge  baskets  to  the  pan,  where  they  were  strippjed.  Two  men  held  the  fish  over  the 
pan  while  Mr.  Smith  stripped  the  most  of  them  in  less  than  a  minute  each.  Some  of 
the  males  were  not  ripe  and  were  not  stripped  at  all.  As  fast  as  they  were  finished 
they  were  thrown  into  the  pan  and  sold  to  hucksters  whose  wagons  were  waiting  for 
them.  Tlie  fishing  had  ceased  at  all  the  places  below,  and  the  spawners  were  very 
plenty.  The  milt  was  brought  into  contact  with  the  spawn  by  gentle  stirring  with 
the  hand,  and  the  contaet  of  the  two  was  so  instantaneous,  after  the  emission  from  the 
parent  fish,  that  few  eggs  could  escape  impregnation.  The  eggs  swell  immediately 
after  impregnation  from  9.100  to  13.100  of  an  inch  in  diameter,  nearly  doubling  their  bulk 
in  the  vesseL  Another  very  curious  fact  is  the  sudden  sinking  of  the  temperature  of 
the  water  about  10^  in  which  the  eggs  are  suspended.  After  the  eggs  have  remained 
a  half  hour  or  more  in  the  pans  they  are  carefully  washed  and  placea  in  the  hatching- 
boxes,  which  are  susjiended  in  long  rows  from  a  boom  fastened  across  the  current  of 
the  river. 

Little  has  been  accomplished  in  the  way  of  the  artificial  propaga- 
tion of  salmon.  Of  the  first  fry  introduced  in  the  Merrimack  River,  New 
Hampshire,  no  returns  have  bj^n  realized.  The  salmon  have  been  seen 
and  caught  going  to  sea,  but  none  have  returm^d.  Salmon  were  caught, 
however,  in  the  spring  of  1871,  at  Holyoke,  and  at  Saybrook,  the  mouth 
of  the  Connecticut  River,  showing  that  the  fry  introduced  in  the  river 
in  1869  were  attempting  to  return.  Those  in  the  Merrimack  have  never 
returned,  owing  to  the  inefQcient  fish-ways  at  Lawrence  and  at  Lowell. 

In  a  papar  read  before  the  meeting  on  the  subject  of  land-locked 
salmon,  Mr.  B.  F.  Bowles  states  that  in  external  appearance  the 
land-locked  salmon  closely  resembles  the  sea-salmon,  except  in  size. 
In  anatomical  structure  they  are  said  to  be  identical.  The  eggs  are 
the  same  size,  and  the  young  fry  are  almost  precisely  like  those  of 
migrating  salmon.  Between  the  fry  of  a  few  months  old  of  the  two  spe- 
cies there  is  scarcely  any  perceptible  diflerence.  It  has  the  jet  black 
spots  of  the  true  salmon  on  its  gill-covers.  It  also  has  the  recurved 
conical  tusk  on  the  lower  jaw,  peculiar  to  the  true  salmon.  It  ascends 
the  streams  at  night,  and  its  period  of  spawning  is  short,  like  the  true 
salmon.  The  color  of  the  fiesh  is  the  delicate  pink  of  the  salmon,  per- 
haps a  few  shades  lighter,  but  it  has  not  the  white  curds  between  the 
muscles,  as  in  sea-salmon.  The  weight  of  lancl-locked  salmon  varies  with 
the  different  localities  where  they  are  found,  and,  what  is  somewhat  sin- 
gular, the  largest  fish  are  sometimes  met  with  in  the  smallest  lakes. 
Thus  the  Sebago  salmon  now  average  in  weight  five  pounds  to  the  males 
and  three  to  the  females,  but  larger  ones  are  sometimes  taken.    The 
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largest  on  record  is  seventeen  and  a  half  pounds.  The  fish  from  Eeed's 
Lake  weigh  from  ten  to  twelve  pounds,  while  those  from  the  Schoodic 
Lakes,  which  are  much  the  larger  range  of  waters,  average  one  and  one- 
half  pounds,  and  an  eleven-pound  Schoodic  salmon  is  the  largest  on 
record. 

Mr.  Livingston  Stone  read  an  elaborate  paper  on  the  subject  of  trout- 
culture.  While  speaking  of  the  treatment  of  young  fry,  he  thus  alludes 
to  the  causes  of  loss  among  them : 

There  is  no  inLerent  cause  of  death  m  the  youn^  fry  which  cannot  be  removed. 
Some  ^ill  die,  say  5  per  cent.,  though  it  oncht  to  be  less  than  this,  of  weak  constita- 
tions.  They  are  Dom  into  the  world  so  we^y-constituted  that  they  cannot  stand  the 
wear  and  tear  of  life,  and  must  die.  I  admit,  therefore,  that  there  may,  perhaps,  be  5 
per  cent,  of  these  unavoidable  deaths ;  but  that  the  rest  come  into  being  already 
uoomed  to  premature  death,  or  that  young  trout  have  any  mysterious  or  peculiar  in- 
herent cause  of  death  in  them,  any  more  than  >[oung  calves,  or  pigs,  or  chickens,  I  do 
not  believe.  In  the  present  state  of  information  in  the  art,  young  trout-fry  may  be  more 
liable  to  accidents  than  other  young  domesticated  creatures,  and  it  may  be  more  diffi- 
cult to  guard  against  their  diseases ;  but  this  is  another  thing.  Careless  breeding 
may,  and  carefess  hatching  certainly  will,  produce  a  progeny  of  yoimg  trout  of  which 
100  per  cent,  will  die ;  but  this  is  also  another  thing. 

Careful  breeding  and  hatching  will  produce  trout  which  are  just  as  likely  to  live,  in 
my  opinion,  as  the  same  number  of  lambs  or  chickens ;  and  if  the  young  fry  dio  it  is 
not  because  of  any  mysterious  disease,  or  innate  cause  peculiar  to  them  oecause  they 
are  trout ;  but  it  is  because  they  were  killed  by  external  causes,  just  as  lambs  or  chick- 
ens are  killed  by  storms,  or  by  parasites,  or  from  starvation  or  ^ison.  It  is  true  that 
they  are  killed  from  ignorance  of  their  wants,  and  not  from  willful  neglect,  but  it  is 
the  same  thing  abstra<:tly ;  the  cause  of  death  is  external  and  removable,  and  not  in- 
nate or  necessary.  Their  wants  are  peculiar,  of  course,  and  more  occult  and  intangi- 
ble than  those  of  pigs  and  colts,  and  to  a  beginner  it  will  sometimes  seem  as  if  they 
died  when  nothing  ailed  them.  But  if  they  were  as  large  as  pigs  and  colts,  and  could 
bo  studied  as  easily,  I  do  not  think  their  wants  would  be  found  to  be  any  more  mys- 
terious or  peculiar ;  and  if  the  causes  of  disease  could  be  magnified  so  as  to  be  ob- 
served and  studied  clearly,  I  think  that  no  more  trout  would  die  when  nothing  was  the 
matter  with  them. 

I  am  furthermore  convinced  that  study  and  experience  will  eventually  clear  up  this 
subject,  notwithstanding  the  difficulties  which  surround  it,  and  that  at  some  time  it  will 
be  known  how  to  raise  trout,  and  make  them  live,  as  well  as  it  is  known  how  to  raise 
chickens  and  turkeys. 

The  writer  then  states  that  since  he  has  used  charcoal  troughs  and 
tanks  altogether,  deaths  among  the  young  trout  have  been,  among  some 
lots,  rare  occurrences,  and  in  general  have  been  no  more  frequent,  over 
the  6  per  cent,  weak  ones,  than  among  the  yearlings  and  breeders.  In 
one  charcoal  trough  in  particular,  containing  over  five  thousand  fry, 
there  was,  in  the  season  of  1870,  less  than  1^  per  cent,  of  deaths,  from 
all  causes,  in  three  months.  It  was  the  same  in  the  year  1871.  In  one 
box  of  a  thousand  he  did  not  take  out  ten  dead  ones  in  three  months. 
This  is  attributable,  in  a  great  measure,  to  the  use  of  charcoal  in  hatch- 
ing^ but  it  confirms  the  theory  that  the  causes  of  death  can  be  removed. 

A  brief  article  on  the  subject  of  rearing  minks  was  read  before  the 
association.  The  business  can  be  made  quite  profitable,  as  it  is  a  well- 
known  factthalj  they  breed  rapidly.  All  that  is  needed  Is  a  constant- 
flowing  spring,  with  a  small  plot  of  ground.  To  prepare  the  yard  for 
occupancy  necessitates  but  a  small  outlay  of  money,  and  the  subsequent 
expense  of  raising  Is  nominaL  At  the  age  of  from  five  to  seven  months 
the  minks  are  worth  from  five  to  eight  dollars  each  for  their  skins.  The 
following  account  of  Mr.  Henry  Ressigue's  experience  in  the  rearing  of 
minks  in  Oneida  County,  !N"ew  York,  is  quoted : 

tie  commenced  the  raising  of  minks  in  1867,  having  caught  a  female  mink  with 
young.  Since  that  time  he  has  raised  over  one  hundred.  He  sells  them  for  breed- 
ing at  130  a  pair,  including  box,  and  they  can  be  forwarded  by  express  to  any  part  of 
the  country.  The  pen  in  which  he  keeps  them  consists  of  an  open  yard,  60  feet 
square,  surrounded  by  a  common  board  fence,  6  feet  high,  the  cap-board  projecting 
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inward  16  inches  to  prevent  his  stock  from  climbing  ont.  The  following  is  the  man- 
ner of  preparing  a  yard  for  a  single  pair,  the  size  to  be  12  by  14  feet :  Having  marked 
off  the  ground  to  be  occupied,  a  trench  8  inches  deep  and  15  inches  wide  is  dug  aronnd 
the  plot.  Flat  boards  are  laid  on  the  bottom  of  the  trench  so  as  to  entirely  cover  it, 
and  posts  ai-e  set  outside  the  trench.  The  first  board  of  the  fence  is  nailed  base-board 
stylo  on  the  inner  side  of  the  posts,  with  the  ed^e  on  the  flat  board  at  the  bottom  of 
the  trench.  The  trench  may  now  be  filled  with  dirt  and  the  fence  completed,  boarding 
up  and  down.  The  cap-board  should  be  thoroughly  stayed  outside  and  top.  More 
yard-room  can  be  added  as  needed.  To  prevent  tlie  mink  from  escaping  by  the  stream, 
where  it  enters  or  leaves  the  yard,  place  a  goodly  quantity  of  stones  about  the  size  of 
hen  and  goose  eggs  at  the  inlet  antf  outlet  of  the  stream. 

Mr.  Hessigue  states  that  he  has  not  expended  $25  in  the  purchase  of  food  in  five 
years.  Any  refuse  of  fresh  meat  is  just  what  they  want,  and  is  equally  as  good  as 
that  which  would  cost  more.  Fresh  fish  is  also  a  good  food,  and  seems  to  be  well  rel- 
ished by  them.  The  male  and  female  are  left  together  from  the  1st  to  the  20th  of 
March,  when  they  are  separated  by  placing  the  male  in  the  adjoining  yard.  The 
young  should  be  allowed  to  remain  with  the  mother.  The  young  should  be  fed  brea^l 
and  milk  occasionally  as  a  relief  to  the  mother.  Minks  require  hardly  any  attention 
beyond  that  of  food,  as  they  seem  to  have  no  enemies  from  which  they  cannot  protect 
themselves,  are  entirely  free  from  disease,  and  not  liable  to  accident. 

The  !N"ew  York  State  Dairymen's  Association  and  Board  of  Trade 
assembled  at  their  trade-rooms  at  Little  Falls  on  Joly  10, 1871,  for  the 
purpose  of  formally  opening  the  same.  The  meeting  was  well  attended, 
and  mnch  interest  was  manifested  in  its  proceedings.  Mr.  X.  A.  Willard, 
president  of  the  association,  delivered  the  opening  address.  In  alluding 
to  the  vast  interests  involved  in  the  subject  upon  which  he  had  been 
called  to  address  those  present,  he  stated  that  American  dairying  repre- 
sents a  capital  of  more  than  $1,000,000,000.  The  cheese- product  last 
year  sold  for  $30,000,000,  and  the  butter-product  for  at  least  $200,000,000. 
In  1864  the  butter-product  of  New  York  alone  was  nearly  85,000,000 
pounds,  and  the  cheese  72,000,000  pounds.  The  value  of  these  products, 
at  a  very  moderate  estimate,  was  more  than  $50,000,000.  Of  the  dairy- 
interests  of  Herkimer  County  he  said : 

Herkimer  Connty  has  a  record  and  history  in  connection  "with  the  dairy  of  some 
prominence,  to  Hay  the  least.  It  yras  upon  these  black-slate  hills  that  American  dairy- 
ing first  took  its  rise.  It  was  here  the  problem  was  solved  that  the  dairy  conld  be 
conducted  successfully  as  a  specialty,  and  that  as  a  specialty  it  could  coi>e  in  its  pecu- 
niary results  "With  any  of  the  other  agricultural  interests  of  the  State.  Herkimer  is 
the  oldest  dairyin|!;  d^trict  in  America.  I  knew  the  man  in  his  old  age  who  first  bec^an 
dairying  iu  Herkimer.  He  is  said  to  have  eome  into  the  county  on  foot  from  Now 
England,  nearly  eighty  years  ago.  He  was  rich  in  health  and  strength.  He  is  said  to 
have  had  but  eight  shillings  m  his  pocket,  an  ax  upon  his  shoulder,  and  two  strong 
arms  to  swing  it.  Nearly  the  whole  country  was  then  a  dense  forest.  *  *  »  »  • 
If  you  cut  Herkimer  County  in  two,  and  separate  the  northern  half  as  a  wilderness  by 
reason  of  its  forests,  you  will  find  the  area  of  cultivated  land  in  Herkimer  to  bo  the 
smallest  of  any  comity  in  the  State,  and  yet  with  less  land  and  a  smaller  number  of 
cows,  it  produces  double  the  dairy-yroducts  of  any  county  iu  the  State.  I  know  of  no 
region,  whether  in  this  country  or  m  Europe,  where  the  average  make  of  cheese  i>er 
cow  has  been  so  large.  The  largest  quantity  of  cheese  recorded,  amounting  to  nearly 
900  pounds  per  cow,  was  made  in  Herkimer  by  a  well-known  Herkimer  County  dairy- 
man. 

As  to  the  imjyortance  of  this  association,  and  the  necessity  for  its  or- 
ganization, Mr.  Willard  said : 

It  has  l>een  abundantly  proved,  whenever  the  experiment  has  been  tried,  that  an 
organized  system  of  marketing  is  not  only  a  benefit  to  the  producer  but  to  the  pro- 
duce-dealer. When  goods  are  scattered  over  the  country  it  reqaires  immense  labor  on 
the  part  of  dealers  to  hunt  up  and  get  supplies  together.  It  is  also  quite  expensive, 
not  only  taking  time,  which  is  valuable,  but  necessitating  an  outlay  for  horse-hire 
and  other  travclinff  expenses,  which,  in  the  aggregate,  during  a  season,  amounts  to  a 
very  large  sum,  all  of  which  the  deaJer  must  either  lose  from  his  legitimate  profits,  or 
take  out  of  the  farmers'  earnimra  by  purchasing  at  so  mnch  below  the  actual  market 
value  of  the  article  for  sale.  Suppose  a  farmer  has  five  tubs  of  butter,  or  a  few  hun- 
dred pounds  of  cheese,  ready  for  market.  The  dealer  makes  a  journey  to  the  premises 
and  buys  the  goods.    His  time  is  very  much  more  valuable  than  that  of  the  farmer, 
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and  tbo  actual  expense  of  the  journey  (say  $10,  and  perhftps  rnoro,J  must  be  met  some- 
where. Neither  the  farmer  nor  the  dealer  can  afibrd  to  lose  this  sum.  It  is  a  waste  Of 
time  and  a  UHeh'ss  expenditure  of  money,  resulting  from  a  wrong  system  of  market* 
ing :  for  if  tl^e  producer  and  dealer  agree  to  meet  on  a  certain  day  at  some  convenient 
market-point,  a  large  amonnt  of  goods  can  be  examined  in  a  brief  time  and  at  mini-' 
mum  expense.  But  this  is  not  the  only  advantage.  There  is  a  constant  change  going 
on  in  the  great  markets  of  the  world ;  the  price  may  be  up  this  week  and  down  the 
next.  When  goods  are  scattered  over  the  country  in  separate  lots  it  takes  too  much 
time  to  gather  them  together,  and  hence  the  dealer  must  run  largei*  risks  or  must 
make  a  liberal  margin  on  his  prices  to  cover  any  prospective  loss  on  account  of  the 
delay  in  getting  to  the  city  to  meet  present  demands  and  present  prices.  If  the  dealer 
can  meet  the  producer  at  the  railroad-depot,  and  purchase  his  goods  and  ship  them  "at 
once,  he  knows  to  a  certainty  when  they  will  arrive  at  their  destination,  and  thus  he 
reduces  his  risks.  And  it  is  very  important  to  ih&  farmer  that  these  risks  be  reduced 
to  the  lowest  pos^ble  point,  for  heavy  losses  on  the  part  of  the  dealer  always  re-act 
upon  the  producer,  making  dull  markets  and  depression  in  business.  It  is  right  and 
proper  that  dealers  be  paid  liberally  for  their  services,  for  the  lisk  of  their  capital,  and 
for  their  skill  in  handling  produce,  and  what  we  seek  by  a  central  market  is  not  to 
deprive  them  of  their  just  compensation,  but  to  cut  oft'  useless  expense,  and  make  busi- 
ness more  safe  and  profitable  to  both  parties.  Again,  a  central  market  stimolates  to 
better  production  and  more  permanent  improvement.  There  is  many  a  farmer  and  fac- 
tory-man who  has  no  adequate  idea  of  the  relative  quality  of  his  goods  imtil  they  ar© 
set  side  by  side  with  those  that  are  better,  and  where  they  ca'n  be  fully  tested  and 
compared.  At  a  central  market  yon  meet  with  numerous  experts,  and  the  judgment 
of  different  persons  gives  more  satisfaction,  and  gives  greater  weight  than  that  of  one 
person,  whose  opinion  is  often  suspected  of  being  waroed  or  biased,  perhaps  for  pri- 
vate ends.  Then  at  a  regular  central  market  there  irf  always  a  community  of  interests, 
a  spread  of  intelligence,  not  only  as  to  market  values  but  as  to  production  and  manu- 
facture, which  are  of  very  great  importance  to  the  producer's  interest. 

Other  abort  addresses  were  delivered,  after  which  the  association  ad- 
journed to  the  1st  of  January,  1872,  the  time  agreed  upon  for  the  first 
annual  meeting  of  the  association.  The  attendance  at  this  meeting  was 
large,  and  included  some  of  the  most  prominent  and  successful  dairymen 
in  the  State.  Mr.  Willard,  in  his  opening  address,  stated  that  the  exports 
of  cheese,  during  the  past  year,  were  the  largest  ever  made.  According 
to.  the  ofiBcial  returns  of  the  custom-house,  our  exports  from  January 
1  to  December  24,  1871,  amounted  to  67,630,000  pounds,  and  fw  the 
same  time  in  1870, 61,451,600  pounds,  showing  anlncrease  in  one  year 
of  6,078,500  pounds.  In  1870  our  exports  of  butter  amounted  only  to 
1 ,394,200  pounds ;  1871, 8,619,700  pounds,  an  increase  of  0, 125,506  pounds. 

The  speaker  alluded  to  the  low  price  of  cheese  during  the  past  year, 
and  said  that  the  decline  was  not  caused  by  an  excessive  supply,  but 
was  the  result  of  an  ineflScient  system  of  marketing.  He  stated  that 
there  was  scarcely  a  factory  within  his  knowledge  provided  with  room 
sujfiacient  to  keep  the  hot-weather  cheese.    He  said : 

The  factories  push  forward  immense  quantities  of  cheese  in  July  and  August,  not 
ouly  from  the  fear  that  it  will  lose  flavor  at  the  factory,  but  because  there  is  no  room 
to  hold  it.  The  local  dealer  who  buys  is  in  a  hurry  to  oe  rid  of  it  for  fear  of  losses  in 
hot  weather.  The  shipper  is  also  a&aid  of  it  for  the  stuue  reason,  and  every  one  who 
handles  cheese  in  hot  weather  is  in  hot  haste  to  shift  responsibility  and  risk  upon 
some  other  shoulders  than  his  own.  I  cannot  see  how  it  is  possible  to  sustain  pncos 
under  such  a  conditiou  of  things.  It  is  a  forced  sale  from  beginning  to  end^  and  tho 
law  of  forced  sales  is  that  yeal  valnes  cannot  be  realized.  The  remedy,  it  is  obvious, 
lies  in  additional  curing-houses  at  the  factory,  so  constructed  that  cheese  may  be  held 
from  time  to  time  as  desired. 

It  is  believed  by  many  that  the  dairymen  of  the  East  are  to  get  relief  by  the  aban- 
donment of  dairying?  in  the  West,  therel»y  reducing  tho  general  make  of  cheese.  I  do 
not  think  wo  can  look  for  any  permanent  benefit  in  this  direction.  The  businesi^  will 
be  developed  Ironi  year  to  year  in  new  localities,  where  lands  are  adapted  to  the  daiiy. 
You  cannot  t^ouvinco  the  West  that  more  money  is  to  bo  made  in  pork  or  grain-raising 
Ihan  in  dairying,  even  at  the  present  prices,  becanse  the  facts  Jtre  against  any  such  as- 
sumption. Th()  cost  of  transportation  eats  out  tho  profit  on  grain-raising  at  the  West. 
The  cheese-makers  of  Illinois  are  altogether  better  off  this  year  than  the  grain-raisers 
of  that  State,  and  so  of  Wisconsin  and  other  States.  Wo  are  not  overproducing  in 
dairy  goods;  that  is  not  the  matter;  but  we  lack  enterprise  in  onenini?  up  the  home 
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market,  and  in  supplying  tlie  kinds  and  qualities  of  cheese  desired  by  our  people. 
And  then,  again,  we  i>ersi8t  in  that  miserable  stupidity  of  forcing  forward  onr  goods 
when  there  is  most  risk  in  handling,  and  when  they  cannot  be  taken  except  at  a  heavy 
mar^  to  cover  heavy  losses.  The  fact  has  become  notorious  that  Amorica  famishes 
no  old  cheese.  There  is  a  demand  for  good  old  cheese  at  high  prices,  but  it  cannot  be 
had  at  any  price. 

Mr.  Leander  Wetherell  read  a  very  elaborate  essay  on  the  subject  of 
•"Dairy  stock  and  forage  therefor."  He  speaks  veiy  highly  of  the 
Holstein  or,  as  they  are  called  by  some,  "Dutch"  breed  of  cattle,  and 
ssjys  they  are  coming  into  high  favor  among  dairymen  in  the  United 
States  for  cheese  making.  He  cites  as  an  illustration  of  their  good  qual- 
ities as  milkers  the  herd  of  Mr.  G.  S.  Miller,  of  Peterborough,  Madison 
County.  In  1870  these  cows  gave  nearly  seven  and  three-fourth  times 
their  own  weight  in  milk;  in  1871,  about  seven  and  one-fifth  times, 
showing  an  average  in  two  years  of  about  seven  and  one-half  times.  On 
the  subject  of  breeding  for  the  dairy  or  the  shambles  Mr.  Wetherell 
gives  the  following  points  for  the  bull: 

Special  regard  should  always  be  had  to  the  outline  structure  or  good  points  of  the 
bull;  he  should  have  a  smalL  well-set  head,  rounded  ribs,  straight  legs,  small  bones, 
an4  sound  internal  organs.  The  following  are  deemed  the  best  points  in  a  Shorthorn 
bull:  a  short  and  moderately  small  head,  with  tapering  muzzle  and  broad  forehead, 
furnished  with  short,  waxy,  curved,  graceful  looking  horns;  bright  yet  mild,  lar^e 
eyes,  placed  in  prominent  orbits ;  dilated  nostrils  and  liesh-colorednose,  and  long,  thin 
ears.  The  neck  should  be  broad,  deep,  and  muscular,  sloping  in  a  graceful  line  from 
the  shoulders  to  the  head.  The  chest  should  be  wide,  deep,  and  projecting,  but  level 
in  front.  The  shoulders  should  be  oblique,  the  blades  well  set  in  toward  the  ribs. 
The  fore  legs  should  be  short,  muscular  aoove  the  knee,  and  slender  below  it;  the  hind 
lees  should  be  slender  to  the  hock,  and  thence  increase  in  thickness  to  the  buttocks, 
which  should  be  well  developed.  The  carcass  should  be  weU  rounded  on  each  side, 
but  level  on  the  back  and  the  belly.  There  should  be  no  hollows  between  the  shoul- 
ders and  the  ribs,  and  the  line  from  the  highest  part  of  the  shoulder  to  the  insertion 
of  the  tan  should  be  a  i)erf ect  level.  The  flank  should  be  full,  the  loins  broad,  and  the 
tail  finely  formed  and  slender.  The  skin  is  a  prime  point ;  it  must  be  covered  with 
hair  with  a  roan  or  other  fashionable  color,  and  communicate  to  the  touch  of  the  hand 
of  the  experienced  feeler  a  peculiar  sensation  which  it  is  impossible  to  describe,  yet  a 
point  that  seldom  if  over  misleads  the  experienced  "  handler." 

In  the  course  of  a  paper  read  by  Mr.  L.  D.  Arnold  on  the  subject  of 
"The  future  of  dairy  husbandry,''  the  following  passages  occur: 

At  the  constant  rate'of  increase  of  population  in  the  United  States,  the  year  1900  wiU 
find  us  with  100,000,000  inhabitants.  If  we  continue  to  consume  cheese  at  no  greater 
rate  than  s^t  present,  it  will  require  two  and  a  half  times  the  quantity  we  now  consume, 
or  450,000,000  pounds,  to  supply  the  annual  home  consumj^tion  of  that  day.  The  ship- 
ping demand  must  also  increase.  Nothing  but  a  war  with  England  can  prevent  it. 
The  English  are  a  cheese-eating  people.  They  are  now  using  ten  pounds  per  head 
per  annum,  or  more  than  twice  as  much  as  we  do.  Nor  is  that  rate  of  consumption 
likely  to  be  abated.  The  strong  necessity  felt  by  the  laboring  classes,  and  especiaUy 
by  the  English  people,  for  animsd  food,  miist  be  supplied  in  somo  way ;  and  it  can  l>e  done 
in  no  way  so  well  or  so  cheaply  as  by  the  use  of  cheese.  As  I  showed  upon  a  former 
occasion,  cheese  contains  more  than  twice  as  much  nutrition,  pound  for  pound,  as  meat ; 
while  more  pounds  of  cheese  than  meat  can  be  produced  from  a  given  quantity  of  food. 
Cheese,  therefore,  will  very  naturaUy  grow  in  favor  with  the  masses,  as  being  by  far 
the  cheapest  and  best  animal  food  for  laboring  people.  Besides  this,  the  habits  of  the 
English  nation  are  very  stable,  and  are  not  likely  to  be  very  easily  cnanged.  We  may 
safely  assume,  then,  that  they  wiU  continue  to  use  cheese  no  less  freely  than  at  present. 
But  the  population  of  England  is  increasing,  while  her  capacity  for  cheese-producing 
is  not.  And  so,  too,  with  Germany,  which  now  supplies  England  Avith  the  great  bulk 
that  England  fails  to  supply  for  herself.  There  is  no  other  country  in  Europe  making 
cheese  to  export  in  any  considerable  quantity,  and  hence  we  may  fairly  anticipate 
thatthesupply  of  the  increasing  wantsof  England  wiU  be  drawn  from  the  United  States. 
*  *  •  *  The  million  a  year  added  to  the  English  population  will  be  very  likely  to  caU 
for  ten  million  pounds  more  of  cheese  from  us,  so  k)ng  as  we  can  supply  them  with  a 
more  desirable  article  than  they  can  obtain  elsewhere,  for  the  same  money.  If  we 
continue  to  consume  cheese  at  the  same  rate  we  do  at  present,  (4|  pounds  per  head  per 
annum,)  the  annual  increase  in  the  United  States  will  caU  for  an  increase  of  six  milli(m 
pounds  a  year  to  supply  the  increasing  home  consumption.  With  a  steady  improvement 
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in  the  average  auality  of  cheese,  the  rate  of  consumption  will,  doubtless,  also  improve; 
so  that,  with  the  increased  export  demand,  the  year  1900  will  call  upon  us  for  an 
amotmt  of  cheese  not  much  less  than  a  billion  pounds.  It  must  at  any  rate  require 
a  larger  expansion  of  the  cheese-dairying  interests  of  the  country  to  meet  the  wants 
of  that  year.  Then  there  is  our  butter-interest,  larger  still.  Wo  export  but  little  but- 
ter, but  we  consume  about  three  and  a  half  times  as  much  aa  we  do  of  cheese.  Our 
consumption  varies  from  13  to  17  pounds  per  head  per  annum.  We  are  now  usin^  16 
pounds  a  head.  With  an  average  of  15  pounds  to  tibe  inhabitant,  the  hundred  millions 
who  are  to  occupy  our  places  in  1900  will  require  a  billion  and  a  half  pounds  for  their 
yearly  use.  »  ^  »  *  i  have  often  heard  dairymen  predict  a  high  reward  for  dairy- 
products  in  the  future,  especially  for  cheese,  because  the  demand  was  outnmning  the 
limited  capacity  of  the  dairy-districts  of  the  country;  while  others  believe  its  capacity 
laree  enough  for  any  productive  demand.  The  State  of  New  York  is  probably  more 
exclusively  devoted  to  dairying  than  xmy  other  State  in  the  Union,  and  yet  by  many 
of  her.  own  citizens  a  small  share  of  the  State  only  is  accredited  as  good  dairy-land. 

In  an  essay  read  by  Mr.  Hiram  Walker,  on  the  subject  of  the  dairy- 
ing interests  of  Oswego  County,  the  writer  states  that  it  is  but  nine 
years  since  the  first  cheese-factory  was  erected  in  that  county,  while 
to-day  there  are  fifty  fiEictories  in  operation,  receiving  the  milk  of  from 
200  to  800  cows  each.  In  the  town  of  Mexico  there  are  five  factories 
which  work  the  milk  of  2,200  cows.  The  past  season  one  of  these  fac- 
tories (Davis  Union)  made  over  200,000  pounds  of  cheese.  The  num- 
ber of  cows  in  the  county  has  increased  from  10,000  thirty  years  ago 
to  over  30,000  at  present.  He  estimates  that  each  cow  represents,  in 
herself,  in  land  for  keeping,  in  factories,  and  in  all  implements  and  fix- 
tures for  marketing  butter  and  cheese,  a  capital  of  $306.,  This  shows  a 
capital  of  $9,000,000  invested  in  daiiy-agriculture  in  the  county.  The 
average  make  of  cheese  per  cow  does  not  exceed  350  pounds  in  a  sea- 
son. Some  dairies  make  over  50  pounds  of  butter  per  cow,  beside 
cheese.  At  the  factories  200  pounds  of  butter  per  cow  is  a  good  aver- 
age for  butter-dairies. 

The  report  contains  the  papers  read  and  the  various  discussions  which 
occurred  at  the  monthly  meetings  of  the  Central  New  York  Farmers^ 
Club.  Many  subjects  of  great  interest  to  the  farmer,  dairyman,  and 
horticulturist  were  aUy  discussed  at  these  meetings,  out  the  limited 
space  allowed  for  these  reviews  forbids  a  further  notice  of  the  work. 

SOUTH  OABOLINA. 

The  proceedings  of  the  annual  convention  of  the  South  Carolina  Agri- 
cultural and  Medianical  Society  for  the  year  1872  are  published  in  a 
small  pamphlet  of  about  60  or  70  pages.  The  pamphlet  contains  a  list 
of  tbe  premiums  awarded  at  the  last  annual  fair,  statements  relating  to 
the  financial  condition  of  the  association,  address  of  the  president,  an 
essay  on  "Plantation  economy,'^ by  Mr.  D.  Wyatt  Aiken,  secretary  of 
the  society,  mode  of  cultivating  the  crops  on  which  premiums  were 
awarded,  and  other  facts  of  interest  to  the  agriculturists  of  this  State. 

The  treasurer's  report  shows  that  the  income  from  the  last  fair  was 
$5,578.35.  Of  this  amount  $4,410.91  was  paid  for  expenses  of  the  fair, 
and  $800.65  for  improvements  on  the  fair-grounds.  Thus  fai  the  income 
of  the  society  has  been  derived  exclusively  from  its  fairs,  and  it  is  to  be 
regretted  that  this  income  has  not  been  sufficient  to  keep  it  free  from 
debt  In  his  address  delivered  before  the  society,  President  Hagood 
urges  the  propriety  of  applying  to  the  legislature  for  aid.  He  says 
that  South  Carolina  is  probably  more  exclusively  agricultural  in  the 
pursuits  of  her  people  than  any  other  State  in  the  Union,  and  is  among 
the  few — perhaps  the  only  one — ^in  which  the  State  Agricultural  Society 
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receives  no  appropriation  from  the  public  treasury.    Mr.  Hagood  fur- 
ther says : 

It  were  well,  also,  to  eonaider  whether  otip  society,  as  at  present  conclticted,  is  ful- 
filling the  measure  of  its  usefulness.  Our  annual  meeting  is  merely  supplemental  to 
the  holding  of  a  fair,  iiseful  in  itself  as  an  exposition  of  the  industries  of  the  State,  and 
valuable  as  an  occasion  of  the  social  re-union  of  the  people.  The  opportunity  of  this 
general  gathering  has  been  seized  upon  by  other  organizations — meritorious  it  is  true — 
to  have  their  meetings ;  and,  after  a  fatiguing  day  at  the  f air^grounds,  members  are 
required  to  meet  the  society  at  night,  and  matters  are  hurried  through  to  give  an  oppor- 
tunity of  discharging  the  obligations  elsewhere  required.  The  consequence  is  that  the 
merest  requirements  of  actual  business  are  met,  and  though  most  valuable  agricultural 
papers  are  annually  published  in  our  proceedings,  the  majority  of  them  nave  been 
ado;pted  without  having  been  read  before  the  society ;  and  we  have  never  yet  had  such 
a  thmg  as  a  plain,  practical,  farraer-Uke  discu^ion  of  agricultural  topics  in  our  hall. 

It  occurs  to  me  that  this  difficulty  may  be  met  by  confining  ourselves  at  the  winter 
meeting  to  business  relating  to  the  fair,  and  the  discharge  of  the  necessary  routine 
business  of  the  society,  and  by  having  a  spring  and  summer  meeting  at  which  the  chief 
object  will  be  the  discussion  of  agricultural  topics.  A  carefully  prepared  syllabBs  of 
o^cultural  and  mechanical  subjects  for  observation,  investigation,  and  ezperimeiit 
should  be  adopted  by  the  society,  and  regularlv  gone  throuffh  with.  Tlie  subiects  to 
be  considered  at  the  next  meeting  should  be  duly  announced  oy  circular  to  eacn  mem- 
ber, and  to  the  county  societies,  from  whi^sh  delegalaons  should  bo  invited.  Individ- 
uals should  be  appointed  to  open  each.  discussioB,  and  a  stenographer  to  rexK>rt  the 
debate,  all  of  which,  in  a  compendious  form,  should  be  pubHsh^  in  our  transactioos. 
Thus  a  mass  of  most  valuable  agricultural  information  would  be  disseminated,  and  an 
increased  interest  taken  in  the  society  by  its  members  and  others  would  soon  be  mani- 
fested. 

Mr.  Robert  Ellison,  jr.,  was  awarded  the  premium,  at  the  State  fair^for 
the  largest  yield  of  corn  on  an  area  of  not  less  than  ten  acres.  The 
field  entered  for  the  premium  contained  twenty  acres,  and  yielded  1,080 
bushels,  making  an  average  of  54J  bushels  per  acre.  One  acre  returned 
69J  bushels.  Mr.  Ellison  makes  the  following  statement  in  regard  to 
the  quality  of  the  land  and  his  mode  of  cultivation: 

The  lands  were  wet,  sour,  and  crawfishy.  I  had  them  thoroughly  ditched  and  u&deF- 
drained  last  fall  and  winter.  They  were  broken  up  with  three-inch  buU-tooffues  three 
times  during  the  winter  and  early  spring.  The  first  of  March  they  were  beaded  wit^ 
a  very  small  half -shovel  plow,  and  immediately  before  planting,  which  was  about  the 
first  of  April,  they  were  rebedded  with  the  same  kind  of  plow,  the  corn  dropped  in 
the  last  furrow,  and  manured  with  20  or  25  bushels  cotton-seed,  composted  with  barn- 
yard manure,  and  covered  with  the  hoe.  I  secured  a  fine  stand  in  about  ten  days.  As 
soon  as  the  corn  was  large  enough  I  ran  around  it  with  buU-tonguo,  and  put  two  fur- 
rows in  the  middle  with  shovel-plow,  following  with  the  hoe,  leaving  it  thinned  out 
to  one  or  two  stalks,  aud  in  fine  growing  condition.  In  two  weeks  after,  sided  it  with 
a  large  bnll-tongnc ;  the  com  remained  in  that  condition  for  ten  days,  when  I  threw 
out  the  middles  with  a  shovel-plow,  three  furrows  to  the  row,  which  was  all  the  work 
done,  except  a  light  hoeing. 

In  his  essay  on  "  Plantation  economy,''  Mr.  D.  Wyatt  Aiken  says : 

The  cultivatable  land  of  South  Carolina's  capable  of  sustaining  four  times  its 
present  population.  Hence  there  must  bo  a  vast  quantity  of  it  waste  or  unprofitably 
utilized,  simply  growing  up  in  pine  thickets  and  producing  nothing  to  defray  the  an- 
nual taxes  imposed  upon  them.  Few  acres  in  the  State  are  so  sterile  that  thev  will  not 
cover  their  own  nakedness  with  vegetable  matter  during  the  summer.  This  growth 
can  be  and  should  be  turned  to  account  by  being  consumed  by  sheep  upon  the  spot 
where  it  grows.  One  million  Merino  sheep  might  be  imported  into  South  Carolina  on 
the  first  of  next  May  and  subsisted  till  the  first  of  the  following  November  without 
further  cost  than  penning  them  every  ni^t  as  security  against  dogs.  Almost  every  na.- 
tive  grass  or  weed  that  grows  in  the  State  is  fattening  i^d  for  sheep,  and  being  closely 
nipped  by  these  ramblei's  is  carried  nightly  to  the  hurdling-pens  and  before  momiuff 
there  distributed,  with  wonderful  accuracy,  as  a  concentrated  fertilizer  over  the  lancL 
Every  hundred  sheep  thus/  managed  during  the  yei»  wiU  so  thoroughly  enrich  tho 
most  barren  two-acre  lot  that  it  wiU  grow,  the  foUowing  season,  bmey  or  turnips 
enough  to  carry  the  same  hundred  sheep  through  the  sncceedinff  winter ;  and  if  this 
lot  be  then  seeded  in  grass  it  wUl  yield  two  tons  of  hay  to  the  acre,  or  if  planted 
iu  cotton  will  produce  more  than  a  bale  to  the  acre,  with  average  seasons  and  proper 
culture.    *****    Almost  anywhere  in  South  Carolina  barley  will  produce, 
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upon  sheep-hurdled  •lots,  fi-om  2S  to  50  buahelH  per  acre ;  rye  will  produce  on  any 
iil)land  as  many  bushels  as  com ;  -wheat  ghould  he  grown  only  to  prevent  buying 
flour;  red  oats  "will  produce  two  bushels  with  more  certainty  aud  less  expense  than 
corn  will  one ;  and  if  one  bushel  of  com  will  feed  a  working  mule  four  days,  two 
bushels  of  red  oats  will  feed  him  five  days,  keep  him  in  better  health,  make  him  more 
sprightly,  and  tend  to  prolong  his  life,  whereas  com  as  a  constant  food  has  an  opposite 
tendency.  These  red  oats  have  never  yet  taken  the  rust  in  South  Carolina,  and  have 
never  failed  to  remunerate  the  fanner  if  sown  early  enough  in  the  fall.  If  sown  in 
Aueuflt  they  will  supply  winter  pasturage  for  sheep  without  detriment  to  the  ci-op, 
and  greatly  to  tbe  beuetit  of  the  flock.  To  economize  labor  they  should  be  sown  oil 
cotton-land  i^reviously  to  plowing  the  cotton  the  last  time. 

BHODE  ISLAND. 

The  transactions  of  the  Ehodo  Island  Society  for  the  Encouragement 
of  Domestic  Industry  for  the  year  1872  are  briefly  given  in  a  pamphlet 
of  172  pages.  The  first  fair  and  exhibition  of  this  society  held  within 
the  past  five  years  occurred  at  Narragansett  Park,  Cranston,  E.  I.,  on 
the  17th,  18th,  and  19th  of  September,  1872.  This  park  is  the  private 
property  of  Messrs.  A.  &  W.  Sprague,  who  tendered  its  free  use  to  the 
society,  together  with  all  its  buil(fiugs  and  other  accommodations.  A 
liberal  premium  list  was  oflered,  but  owing  to  unfavorable  weather  the 
receipts  of  the  society  were  insufficient  to  cover  the  expenses  of  the 
exhibition. 

The  report  of  the  secretary  for  the  last  year  gave  the  whole  number 
of  members  of  the  society  as  1,206.  Twenty-one  members  died  and 
eighty  accessions  have  been  made  since  the  last  annual  meeting,  mak- 
ing the  total  number  of  members  1,328. 

The  exhibition  of  live  stock  at  the  fair  was  very  fine,  and  gave  evi- 
dence of  rapid  progress  in  the  improvement  of  breeds.  The  committee 
pronounce  it  a  perfect  success — a  great  credit  both  to  the  State  and  the 
society. 

The  secretary  gives  a  list  of  patents  granted  to  citizens  of  Ehode 
Island  during  the  year  1872.  From  this  list  it  appears  that  the  invent- 
ors of  the  State,  have  obtained  176  patents  against  155  granted  them 
during  the  year  1871. 

Hon.  William  Sprague,  president  of  the  society,  in  the  course  of  an 
address  delivered  on  the  opening  day  of  the  exhibition,  thus  speaks  of 
the  dense  and  rapidly  increasing  population  of  the  State : 

We  hare  a  denser  population  than  any  of  our  sister  New  England  States,  Massachn- 
setts  included.  In  1^65  our  population  was  166.9  persons  to  the  square  mile  of  our 
territory.  New  Hampshire  had  only  35.1,  Vermont  34.8,  Maine  20.9,  Connecticut  less 
than  100,  aud  Massachusetts  162.4.  Ehode  Island  has  the  greatest  numher  of  persons 
to  the  square  mile  of  territory  of  any  State  in  the  Union ;  also  of  many  of  the  oldest 
countries  of  Europe.  We  have  in  an  area  of  a  little  orer  one  thousand  square  miles  of 
territory  more  than  two  hundred  centers  9f  jiopulation — cities,  populous  towns,  and 
villages.  By  a  comparison  with  any  former  period  the  point  I  am  seekingf  to  demon- 
strate hecomcs  clear.  In  nearly  seventy  years  after  the  settlement  of  Providence  only 
nine  towns  were  formed,  these  chiefly  agricultural  in  their  character,  their  citizens 
generaUy  dividing  their  labors  into  the  tilling  of  the  soil  and  the  pursuit  of  a  compe- 
tence from  the  sea.  In  1800  the  population  ox  the  State  was  less  than  70,000 ;  in  1810 
it  was  77,000;  1820,  83,000;  1830,  97^;  1840,  108,000;  1850,  147,500;  1860,  174.620; 
in  1865, 185,000 ;  and  1870, 217,353.  This  marked  incrcafie  In  population  is  one  oi  the 
best  evidences  of  industry,  thrift,  and  prosperity. 

On  the  subject  of  agricultnral  productions,  and  the  rapidly-increasing 
manuiacturing  interests  of  the  State,  Senator  Sprague  said : 

In  agricultural  statistics  we  also  find  that  our  State  is  following  the  law  of  saccess. 
Of  our  nearly  seven  hundred  farms  few  are  on  the  retrograde,  the  large  minority  in- 
creasing in  value  because  increasing  their  power  of  nroduction.  The  farms  or  the 
State  cannot  be  valued  at  much  less  than  ^,000,000,  including  their  buildings: 
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$3,000,000  will  not  pnrchase  the  stock  raised  or  kept  upon  them/nor  $1,000,000  tke  im- 
plements of  husbandry  employed.  The  annual  production  cannot  be  less  than  from 
$8,000,000  to  §10,000,000,  a  sum-total  for  such  territory  hardly  comprehended  by  our 
citizens. 

In  manufactures,  the  great  industry  of  our  State,  and  in^hicb  a  large  portion  of  its 
wealth  is  invested,  we  have  made  a  rapid  progress.  I  am  sorry  that  it  nas  not  been 
convenient  for  me  to  collate  from  the  census-returns  of  1870  such  data  as  would  illus- 
trate fully  this  growth  in  the  staple  industry  of  the  State.  In  1860  the  capital  stock 
invested  was  $24,500,000.  increased  in  186.5  by  $8,500,000.  The  value  of  raw  materials 
used  in  1860  was  $20,000,000,  and  in  1865  $64,000,000,  whUe  the  value  of  the  products 
for  the  year  1860  was  $41,000,000,  and  in  1865  $103,000,000. 

.WISCONSIN. 

The  ninth  annual  report  of  the  Wisconsin  State  Agricnltural  Society, 
embracing  the  transactions  of  the  association  from  January  1, 1872,  to 
April  1, 1873,  contains  many  valuable  articles  on  the  progress  of  agri- 
culture in  the  Western  States.  These  transactions  are  contained  in  a 
well-printed  volume  of  600  pages,  arranged  and  printed  under  the 
careful  supervision  of  the  new  secretary  of  the  association,  Mr.  W.  W. 
Field.  In  his  introductory  report  the  secretary  states  that  agriculture 
has  never  been  in  a  more  healthy  and  flourishing  condition  in  the  State 
than  at  the  present  time,  fle  attributes  this  fact  to  the  increased  crops, 
better  prices  for  the  products  of  the  farm,  and  more  direct  paying  re- 
sults of  the  labor  of  the  farmer  in. all  the  varied  branches  of  his  im- 
portant profession.  As  indicating  a  most  promising  outlook  for  the 
future,  Mr.  Field  says  that  the  farmers  all  over  the  State  are  asking 
what  they  shall  do  to  renovate  and  increase  the  fertility  of  their  soils 
and  the  quantity  and  quality  of  their  crops ;  how  they  may  raise  more 
and  better  stock ;  how  they  can  better  their  market  facilities,  and  gen- 
erally improve  their  social,  intellectual,  and  financial  condition.  They 
are  beginning  to  appreciate  the  stubborn  fact  that  this  is  a  time  of 
mental  strength  and  vigor,  and  that  no  business  or  profession  can  com- 
pete with  its  neighboring  calling  or  pursuit  unless  thoughtfully  and  in- 
telligently directed.  They  appreciate  the  scientific  and  experimental 
investigations  which  are  now  being  made  by  availing  themselves 
of  their  benefits  and  teachings,  and  are  beginning  to  understand  that 
there  must  not  only  be  industry,  economy,  and  perseverance,  backed  by  . 
muscle,  in  conducting  farming  operations,  but  that  there  must  be  an 
application  of  common  sense  and  chemistry,  thought  and  brain-force  to 
govern  and  direct.  It  is  believed  that  much  of  the  earnest  effort  now 
going  forward,  and  the  great  desire  i)ervading  the  farming  community 
for  increased  knowledge  on  all  subjects  relating  to  advanced  systems 
of  agriculture,  is  due  mainly  to  incentives  given  by  agricultural  socie- 
ties, farmers'  clubs,  patrons  of  husbandry,  and  other  industrial  asso- 
ciations, which  bring  the  people  into  closer  communion  and  a  more  fre- 
quent interchange  of  views,  experiments,  and  ideas. 

The  year  was  a  very  favorable  one  for  agricultural  pursuits,  and  the  re- 
sults more  satisfactory  than  usual.  The  acreage  of  wheat  was  somewhat 
larger  than  the  preceding  year,  and  the  yield  per  acre  greatly  in  excess 
of  the  years  1870  and  1871.  This  fact  is  attributable  to  deep  tillage 
and  the  improved  condition  of  the  soil  by  the  favorable  winter  and 
spring,  the  ground  freezing  but  slightly  and  the  frost  having  almost 
entirely  disappeared  before  the  snow  began  to  melt,  thus  allowing  the 
water,  rich  in  ammonia,  to  filter  slowly  into  the  soil.  The  quality  of 
the  wheat  was  also  superior  to  former  crops. 

The  corn-crop  was  excellent,  and  about  8  per  cent,  greater  than  in 
1870.  A  slightly  increased  yield  of  oats  is  reported,  which  was  also  of 
a  superior  quality.    There  were  average  crops  of  barley  and  rye,  the 
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first  being  very  poor  iii  quality  and  th^  latter  about  an  average.  Kot- 
withstanaing  the  potato-crop  was  seriously  iDjured  by  the  Colorado 
beetle,  it  was  an  average  both  in  quantity  and  quality. 

Cranberry  culture  is  rapidly  increasing  in  the  State.  The  crop  pro- 
duced this  season  seems  to  have  been  satisfactory  as  to  both  the  quality 
and  price  of  the  fruit,  the  ruling  figures  being  from  612  to  $15  per 
barrel.  Companies  are  being  rapidly  formed  for  the  raising  of  this 
fruit  upon  an  extensive  scale,  and  private  parties  are  looking  up 
marshes  with  a  view  of  entering  this  field  of  labor  for  the  purpose  of 
competing  for  the  enormous  profits  which  are  being  realized  by  cultiva- 
tors who  have  put  their  cranberry  lands  under  proper  drainage  and 
tillage.  This  interest  is  already  a  source  of  immense  income  to  the 
State. 

The  apple-crop  was  very  light,  not  half  enough  for  home  consumption. 
The  failure  is  partially  attributable  to  tender  varieties  which  cannot 
stand  the  severe  cold  of  this  latitude.  Hardier  varieties,  however,  are 
being  planted,  and  will  soon  take  the  place  of  the  older  orchards, 
when  an  abundance  of  this  fruit  is  confidently  expected. 

The  grape-crop  was  enormous  and  of  superior  quality.  A  home- 
market  was  found  for  most  of  it  at  from  5  to  7  cents  per  pound, 
though  in  many  places  the  supply  was  in  excess  of  the  demand,  and  in 
such  localities  they  were  manufactured  into  wine  of  an  excellent  quality 
and  fine  flavor. 

The  secretary  urges  the  importance,  as  an  economical  measure,  of  the 
immediate  planting  of  live  fences.  He  gives  the  first  cost  of  the  perish- 
able fences  of  the  State  at  $40,000,000,  reckoning  the  cost  at  S5  cents  per 
rod.  Basing  the  assertion  upon  long  experience  and  observation,  he 
says  that  these  fences  must  be  itenewed  every  twelve  years,  causing  in 
in  the  course  of  a  half  century  to  the  people  of  the  State  an  expense 
of  $160,000,000.  He  is  of  the  opinion  that  one-half  or  three-fourths  of 
this  sum  can  be  saved  by  the  immediate  planting  and  rearing  of  hedge 
fences.  The  yellow-willow,  white  or  soft  maple,  box-elder  or  ash-leafed 
maple,  Lombardy  poplar,  cotton  wood,  and  acacia  or  honey-locust,  are 
all  recommended  as  suitable  for  live  fences.  They  are  all  hardy,  and 
will  thrive  vigorously  in  any  part  of  the  State. 

An  agricultural  convention,  largely  attended  by  farmers,  fruit-growers, 
and  scientific  gentlemen  of  the  State,  was  held  at  Madison  during  five 
days  in  February,  1873.  Many  subjects  of  vital  importance  to  the  pro- 
ductive industries  of  the  State  were  brought  before  this  meeting,  and 
were  ably  discussed  by  experienced  farmers  and  others  who  took  part 
in  the  proceedings  of  the  convention.  The  secretary  explained  the  ob- 
ject of  the  meeting  to  be  a  general  interchange  of  ideas — a  social  and  fa- 
miliar talk  upon  agriculture  and  other  subjects  which  have  either  a  direct 
or  remote  bearing  upon  this  great  and  important  interest.  The  addresses 
and  the  essays  presented  at  this  meeting  constitute  the  largest  portion 
of  the  published  transactions  of  the  society.  Mr.  William  B.  Taylor 
read  a  very  interesting  paper  on  the  importance  of  agricultural  societies 
and  the  advantages  to  be  derived  from  industrial  education  and  c«op- 
eration  among  farmers,  from  which  the  following  passage  is  taken : 

One  of  the  chief  difficalliiea  thus  far  has  been,  that  fanning  is  wholly  individaalized. 
This  accounts  in  g^at  part  for  its  prostration  at  the  feet  of  every  interest  that  is  or- 
ganized and  cohesive.  All  great  human  aehievements  ai*e  the  results  of  united  action. 
Our  whole  social  system  is  union,  from  the  country  log-rolling  to  the  confederacy  of 
States.  Farmers  cannot  afl'ord  to  ignore* the  rest  of  the  world.  We  are  sadly  behind, 
and  whatever  may  be  the  cause,  a  closer  union  can  do  much  towards  removing  it. 
There  is  a  want  of  organized,  intelligent,  associated  effort.  If  the  fanners  of  this 
country  were  properly  united,  if  a  close  bond  of  union  were  established,  from  the  dia- 
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trict  club  or  grange,  up  throngh  townj  coanty,  State,  aud  natioDal  or^anizationB,  so 
that  siirc  aud  reliable  liuormation  could  be  secured  and  promptly  distributed,  untold 
advantages  and  important  results  would  follow.  It  is  too  late  to  reopen  the  question 
of  educating  the  farming  community  for  its  o^^^n  sake,  as  well  as  for  the  sake  of  all 
other  classes.  Agriculture  supplies  the  principal  material  and  supjiort  of  all  other 
forms  of  labor,  while  it  renews  and  restores  their  waate  by  an  unfailiiig  supply  of 
fi*esh  bodily  and  mental  power.  The  rural  population  forms  the  substratum  of  society. 
Yrom  its  ranks  are  recruited  the  supply  of  the  most  reliable  and  successful  business 
and  professional  men.  and  the  most  efficient  and  useful  women. 

I  Mel  assured  that  it  is  unnecessary  to  attempt  any^^ extended  argument  to  convince 
the  intelUgcnt  membcra  of  this  convention  of  the  importance  of  a  properly-conducted 
agricultural  society  as  an  educating  agency,  and  of  its  beneficial  influence,  direct  or 
indirect,  upon  every  industry  of  the  country.  It  educates  socially^-old  friends  meet 
and  new  acquaintances  are  formed.  Friendly  intercourse  with  neighbors  lightens  toil, 
tempers  the  panra  of  temporary  adversity,  and  heightens  the  pleasures  of  prosperity. 
It  educates  inteflectually ;  mind  comes  in  contact  with  mind,  and  free  discussion  is 
had ;  obiections  are  considered  and  friendly  emulation  and  wholesome  criticisms  are 
indulged  in.  Here,  as  in  politics  or  ethics,  every  question  has  two  sides,  and  truth 
can  only  be  reached  or  a^eement  secured  by  a  fair  and  honest  interchange  of  opinion. 
The  results  must  be  seen  m  improved  culture,  better  fruits^  better  stock,  bettor  imple- 
ments, better  methods  of  using  them,  higher  hopes,  wiser  faith.  It  is  highly  encour- 
aging to  witness  the  growing  activity  which  is  now  manifest  in  the  organization  of 
local  agrieultural  societies.  These  farmers^  clubs  and  town  granges  are  Ijecouiiug  a 
power  in  the  land,  as  well  as  useful  agencies  in  promoting  and  imparting  agricnltnral 
science.  Many  false  theories  will  be  advocated,  no  doubt,  but  agitation  and  intelli- 
gent ^cussion  can  scarcely  fail  to  end  in  good.  These  local  clubs,  organized  for  the 
mntoal  improvement  of  their  members,  are  so  many  normal  schools,  whose  work  it  is 
in  part  to  help  prepare  teachers  in  the  science  and  art  of  agriculture.  At  these  neigh- 
borhood meetings  of  practical  farmers,  the  results  of  individual  experiments  are 
brought  together  and  compared,  new  discoveries  are  communicated,  errors  are  com- 
batted,  and  a  higher  and  bett«a:  knowledge  of  the  theory  and  practice  of  farming  is 
secured.  The  means  employed  by  the  town  or  district  gran^^e  or  club  to  secure  the 
culture  and  improvement  of  its  membei-s  must  chiefly  be  the  library  and  stated  meet- 
ings for  the  discussion  of  such  questions  as  most  nearly  concern  the  little  community 
of  farmers  who  are  represented.  The  association  is  composed  of  those  who  know  each 
other  as  neighbors.  Its  members  are  therefore  easily  led  into  such  inquiries  and  ex- 
pression of  opinions  as  observation  and  experience  has  suggested,  and  an  ambition  is 
stimulated  to  make  common  to  all  the  successes  of  the  most  fortunate  of  its  members. 
The  very  quickening  of  the  mind  which  naturally  grows  out  of  these  discussions  is  one 
of  the  most  valuable  fruits  of  the  local  organization.  Because  of  his  isolation  and  of 
the  quiet  nature  of  his  employment,  the  mind  of  the  fanner  tends  to  grow,  or  rather  to 
remain,  dull  and  inactive.  But  stir  him  up,  set  his  intellectual  powers  into  active 
operation  at  frequent  intervals,  aud  he  at  once  becomes  a  thinking,  progressive  man, 
not  only  ready  to  learn  from  others,  but  competent  to  devise  and  investigate  for 
himself. 

Mr.  W.  D.  Hoard  spoke  of  the  great  importance  of  market-fairs  in 
securing  remnnerative  prices  for  farm-prod»cts,  but  failed  to  properly 
explain  tlxe  manner  of  organization^and  the  working  of  the  system.  He 
said: 

The  whole  matter  lies  in  the  solution  of  one  question :  How  shall  we  market  our 

§  reduce  T  The  solution  of  this  question  soon  pressed  itself  upon  the  attention  of  our 
airvmen,  and  to  take  the  first  step  they  organized  a  market-fair  and  hold  their  fiLrst 
market-day  at  Watcrtown,  in  Jefferson  County.  Commission  men  and  dealers  in  Mil- 
waukee, Chicago,  and  other  places,  and  all  the  cheese-makers  throughout  the  State, 
were  invited  to  attend.  They  came,  but  it  was  soon  evident  that  the  dealers  were 
not  satisfied,  and  they  took  every  opportunity  to  hinder  and  discourage  the  enterprise. 
They  began  to  ignore  the  market-days.  Nothing  daunted,  the  dairymen  looked  else- 
where for  a  market,  and  commenced  shipping  cheese  to  New  York,  and  even  to  Lon 
don  direct.  'Hiey  soon  discovered  that  Wisconsin  cheese  ranked  as  high  in  those 
distant  markets  as  that  made  in  the  State  of  New  York.  High  freights  was  one  difig- 
culty  that  must  be  overcome  in  sonie  way,  and  the  best  way  was  to  establish  these 
market-days,  collect  our  products  together  at  some  point,  and  combine  to  secure  the 
lowest  rates  possible.  The  dairymen  of  Jefferson  County  have  received  a  proposition 
to  transport  their  cheese  to  Liverpool  for  95  cents  per  cwt.  In  no  other  way  conld 
as  favorable  figures  have  been  secured,  and  with  as  little  trouble  and  expense  as  by 
this  system  of  market-fairs.  What  has  been  realized  by  the  dairymen  may  be  secured 
by  farmers  in  any  other  line  of  produce  by  means  of  similar  agencies. 
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In  reply  to  a  question  as  to  how  farmers?  clubs  could  be  formed  for 
shipping  their  pork  without  the  necessary  capital,  Mr.  Hoard  said : 

This  point  cjan  be  illnstrated  by  citing  the  case  of  a  f armoiV  club  in  Illinois,  which 
formed  an  organization  to  dispose  of  their  pork.  They  made  a  statement  of  the  nam- 
ber  and  kind  of  hogs  they  had  to  sell,  whicn  they  sent  to  various  pork-packers.  This 
large  amount  of  pwk,  controlled  by  a  sincle  organization,  and  which  might  be  ac- 
quired by  a  single  purchase,  soon  attracted  the  attention  of  dealers,  and  the  result  was, 
they  sold  to  them  direct,  at  the  highest  market-price,  and  saved  the  large  percentage 
which  usually  goes  to  middlemen  in  such  transactions. 

Mr.  FaviU  gave  his  views  on  several  of  the  topics  under  discussion, 
and  spoke  particularly  of  the  co-operative  schemes  which  had  been 
urged.  He  was  of  the  opinion  that  the  trouble  did  not  originate  with 
the  market  or  middlemen.  The  present  system  of  farming  and  the  way 
it  had  been  carried  on  was  where  the  fault  was  to  be  found.  He  never 
knew  a  strictly  grain-growing  community  that  ever  became  rich.  It  was 
because  they  were  selling  their  farms  by  the  bushel.  He  never  knew  a 
stock  and  dairying  community  that  did  not  become  well-to-do.  The 
dairy  business  was  more  certain,  its  products  more  stable  in  price,  than 
any  other  branch  of  agricultural  industry.  About  11  bushels  of  wheat 
are  raised  per  acre  on  an  average,  which  sells  at  $1.25  per  bushel.  There 
was  very  little  profit  in  such  yield — men  weuld  grow  poor  at  it.  Ex- 
penses are  too  high  to  make  it  profitable.  The  Pacific  slope  can  raise 
wheat  much  cheaper  than  it  can  be  raised  in  Wisconsin.  Wliat,  then, 
shall  we  dot  Eaise  beef-cattle t  It  costs  too  much  to  raise  corn  to 
make  beef  at  a  profit  in  competition  with  the  two  great  com-gro¥rtng 
States  of  Indiana  and  Illinois.  So  with  horses;  so  with  hogs.  Then 
what  shall  we  do  t  His  advice  was  to  engage  in  the  dairy  business. 
Not  that  he  would  have  farmers  abandon  these  other  branches  of  in- 
dustry, but  make  them  in  a  certain  sense  subordinate  to  dairying.  He 
had  not  lived  long  enough  to  see  butter  and  cheese  sold  too  low  to  be 
profitable.  He  had  sold  cheese  at  5  cents  per  pound,  and  had  made 
money  at  it.  But  would  it  do  for  all  farmers  to  engage  in  that  business  t 
He  did  not  think  there  was  any  danger  in  that.  He  would  not  advocate 
dairying  exclusively,  for  every  iarmer  ought  to  raise  his  own  wheat,  corn, 
pork,  &c.,  and  convert  what  surplus  he  may  have  into  a  more  compact 
form  for  transportation. 

Mr.  E.  E.  Bryant  urged  co-operation  as  the  only  true  system,  both  as  it 
relates  to  the  buying  of  their  supplies  and  the  selling  of  their  products. 
This  can  only  be  effected  by  combined  action,  using  as  the  means  for  a 
remedy  farmers'  clubs,  agricultural  societies,  and  the  granges.  The 
advantages  of  a  combined  system,  as  it  relates  to  purchasers,  are  thus 
given: 

1st.  It  enables  farmers  to  make  their  purchases  at  a  very  considerable  saving  in  cost. 
2d.  It  would  tend  to  mx^e  them  svstematic  in  forecasting  their  wants,  regular  in 
their  expenditures  and  payments,  and  to  prevent  that  habit  of  incurring  numerous  lit- 
tle debt^  here  and  there,  which  is  the  fanners'  easily-besetting  sin  and  fruitful  source 
of  embarrassment. 

Mr.  M.  Anderson  spoke  at  length  of  the  advantages  of  a  system  of 
co-operabioD,  and  in  order  to  break  down  existing  combinations,  affect- 
ing  the  interests  of  the  farming  community,  urged  speedy  and  united 
action.    Of  some  of  these  combinations  he  said : 

The  railroail  companies  are  so  organized  and  united  that  they  do  not  compete  with 
each  other;  they  hold  meetings  and  agree  to  parcel  out  among  themselves  the  whole 
of  the  country  traversed  by  railways,  so  that  there  wiU  bo  no  competition  among  them. 
I  wiU  ^vo  an  instance  of  unfair  discrimination  in  which  I  am  somewhat  interested. 
The  railroad  charges  on  live-stock  from  Cross  Plains  to  Milwaukee  is  |38  p^  car.  The 
same  company  carries  live-stock  from  Monroe  to  Milwaukee  for  $20  per  car,  which  is 
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abont  tbo  same  distance.  This  is  only  one  among  hundreds  of  instances  that  might  bo 
given  to  illustrate  the  unfairness  of  j^eimitting  railxoadB  to  regulate  freights  and  to 
discriminate  against  one  town  or  station  in  favor  of  another. 

The  freight  on  a  car  of  cattle  from  Chicago  to  New  York  is  at  present  $140.  That 
is  the  minimum,  and  for  all  excess  of  over  30,000  pounds  i»  chiffged  at  the  rate  of  70 
cents  per  100  pounds.  The  charges  on  a  double-deck  car  of  hogs  is  $154.  I  believe 
that  hogs  could  be  taken  by  rail  from  Chicago  to  New  York  for  954  per  car,  instead  of 
$154,  as  now  charged.  This  would  give  the  company  from  $1,000  to  $1,200  ]>er  train,  or 
nearly  $400  per  day ;  but  at  the  present  charges,  if  the  train  consists  of  thirty  cars  of 
cattle,  it  would  be  $4,200  per  tram  from  Chicago  to  New  York.  If  the  train  is  run  at 
the  rate  of  fifteen  miles  per  hour,  it  would  take  two  and  one-half  days  to  make  the 
trip.  But  count  three  days,  and  six  men  to  each  train,  and  count  for  chaiige  of  men  nine 
days  for  each  man,  of  eight  hours  per  day  each,  which  is  certainly  liben^  and  their 
combined  wages  would,  amount  to  $162;  count  coal  at  $138,  wmch  would  pay  for 
twenty-five  tons :  allow  for  wear  of  cars  and  road,  salary  of  ofiQcers  and  interest  on 
capital,  and  you  have  $3,000  left  to  the  company  for  runmng  a  single  train  from  Chi- 
cago to  New  York.  Can  any  honest  man  believe  that  such  charges  are  just,  or  that 
the  people  should  submit  to  or  allow  themselves  to  be  robbed  in  this  way  f 

Another  wrong  I  think  ou^ht  not  to  be  submitted  to  by  the  farmers  is  the  pres- 
ent price  and  manner  of  selling  agricultural-implements.  We  pay  double  the  actual 
cost  of  manufacturing  (allowing  Giwful  interest  on  the  capital  invested)  for  iaxm- 
machinery.  I  was  informed  by  a  reliable  man,  who  knows  whereof  he  speaks,  that 
the  actual  cost  of  manufacturing  a  thrashing-machine  with  power  is  less  than  ^50. 
I  believe  that  the  agents  are  willing  at  present  to  accommodate  the  farmers  with  one 
at  from  $600  to  $700.  I  venture  to  say  tnat  the  best  reaper  made  in  the  United  States, 
where  made  in  large  numbers,  costs  less  than  $75  each.  One  of  these  very  enterpris- 
ing reaper  gentleman,  who  holds  a  special  privilege  to  sell  machines,  will  accommodate 
you  with  one  of  them  at  $225.  The  same  ratio  of  extortion,  I  believe,  extends  through 
nearly  all  of  the  machinery  and  farm-implements  that  we  have  to  buy.  A  sewing- 
machine  that  your  wife  has  to  pay  $75  ^or,  I  am  told,  i»  put  up  by  the  manufacturer 
in  boxes  ready  for  shipment  for  less  than  $20  each. 

Mr.  Stilson  read  a  paper  on  the  subject  of  sheep-husbandry,  in  which 
he  warmly  urged  wool-growing  in  Wisconsin  as  sm  important  part  of 
mixed  husbandry.  Of  all  domestic  animals  ho  regards  the  sheep  as 
unrivaled  in  its  adaptation  to  preserve  and  increase  the  fertility  of  the 
soiL    In  the  course  of  his  essay  he  says: 

There  are  two  entirely  different  modes  of  sheep-husbandry.  The  pastoral  mode  is 
pursued  in  mild  climates  principaUy  for  the  wool  alone,  and  has  no  connection  with 
the  other  industries  of  a  country,  and  builds  up  no  cHies  and  maintains  no  rKshools,  and 
is  mostly  so  pursued  in  semi-civilised  ooimtries;  but  this  is  not  the  class  of  sheep-hus- 
band^ that  we  advocate.  It  is  that  class  of  sheep-husbandry  that  is  pursued  in  mixed 
agriculture,  that  is  truly  valuable  to  a  civilized  country— that  class  that  enables  the 
farmer  to  increase  the  productive  power  of  his  farm,  and  thus  increaee  his  own  reve- 
nues in  the  same  proportion  as  the  jsroductive  power  of  his  land  is  increased,  and  helps 
to  build  up  aU  other  industries  wmch  pertain  to  civilization,  and  invites  the  manu- 
facturer to  our  doors,  not  only  to  manfacture  our  wool,  but  to  help  censume  our  other 
agricultural  products.  •  «  *  While  com  west  of  the  Mississippi  is  being  bunted 
as  fuel  or  transported  thousands  of  miles  to  feed  operatives,  why  not  cover  a  portion  of 
those  corn-fields  with  sheep,  and  import  the  manufacturer  and  ms  operatives,  instead  of 
their  goods,  and  help  to  build  up  a  home  market?  If  the  com  was  fed  to  sheep,  and 
the  wool  was  shipped  to  New  York  or  Boston,  two  quarts  of  the  com  so  fed  woula  pay 
the  freight  on  the  wool  grown  from  one  bushel  of  com,  thus  taking  only  one-sixteenth 
instead  of  six-sevenths  of  the  com.  Many  other  manufactures  are  equally  advan- 
tageous  to  build  uji  a  home  market.  The  county  of  Winnebago  is  the  second  county 
in  the  State  in  the  extent  and  variety  of  its  manufactures,  so  that  it  presents  a  good 
opportunity^  to  study  the  advantages  of  a  home  market.  Take  the  article  of  wheat  as 
an  illustration,  and  with  its  large  number  of  flouring-mill  monopolists,  as  some  are 
disposed  to  tc^rm  them,  and  the  demand  for  wheat  caused  thereby,  and  the  farmers 
will,  on  an  average,  obtain  5  cents  a  bushel  above  Chicago  and  Milwaukee  prices  for 
theii'  wheat.  The  manufacturer  is  not  the  enemy  of  the  farmer,  smallpoliticians  and 
some  so-callod  political  economists  to  the  contrary  notwithstanding.  While  the  great 
battle  is  to  be  fought  in  favor  of  cheaper  transportation,  let  us  call  in  such  auxilia- 
ries as  building  up  a  home  market  and  the  growing  of  such  products  as  pay  the  least 
for  transportation. 

Essays  were  read  and  addresses  delivered  on  '^  Horses,"  *'  Short-horns," 
"Jersey  Cattle,"  "Ayrshire  Cattle,"  "The  Poland-China,"  "Essex," 
and  other  breeds  of  hogs  j  but,  as  a  general  thing,  they  contain  little  that 
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is  new  to  those  who  have  devoted  attention  to  these  various  subjects* 
Mr.  M,  Anderson,  in  a  brief  essay  on  the  Poland-China  breed  of  hogs, 
thus  alludes  to  their  introduction  into  Wisconsin : 

Mr.  WiUiam  Kizer,  now  »  reeidciit  of  this  county,  brought  the  first  hogs  of  this 
breed  into  this  State  that  I  have  any  knowledge  of.  I  purchased  the  first  hogs  that  ^ 
had  of  this  breed  from  Mr.  Kizer.  I  have  added  to  my  stock  from  year  to  year  from 
some  of  the  best  breeders  in  this  country,  including  Magie,  of  Oluo,  and  Moore,  of 
lUinois.  I  believe  we  have  now  in  WisconHui  as  pure-bred  and  as  good  Poland-Chinas 
as  can  be  found  anywhere.  To  show  how  little  some  farmers  in  Wisconsin  know  about 
the  difi'erent  breed  of  hogs,  I  wish  to  stat«  that  when  Mr.  Kizer  first  exhibited  Poland- 
Chinas  at  our  state  fair  he  was  not  permitted  by  the  officers  of  the  society  to  enter 
them  as  a  large  breed,  but  had  to  enter  them  as  a  small  breed.  I  purchased  of  Mr. 
Kizer  one  of  tbe  pigs  entered  as  small  breed,  and  when  I  sold  it  it  weighed  between 
seven  and  eight  hundro<l  pounds.  So  great  was  the  prejudice  against  the  black  color 
at  that  time,  that  Mr.  Kizer  was  not  awarded  any  premium,  although,  I  believe,  he 
had  the  best  pigs  on  exhibition. 

Mr.  Alfred  Palmer  contributes  a  paper  on  the  subject  of  the  artificial 
rearing  and  domestication  of  brook  trout.  He  says  that,  while  this  is 
the  wildest  food-fish  known,  when  it  once  becomes  domesticated  it  is 
perfectly  tame,  and  is  more  attached  to  its  home  than  any  fowl  or  ani- 
mal. Indeed,  he  regards  it  as  an  impossibility  to  drive  a  school  of  these 
fish  from  their  pond  or  pool ;  and  the  farmer  who  owns  the  head  of  a 
brook  can  stock  it  without  the  fear  of  those  below  hhn  ever  being  bene- 
fited thereby.  They  will  only  leave  a  home  that  suits  them  at  the  spawn- 
ing season,  and  then  stop  at  the  first  suitable  gravel-bed  that  is  unoccu- 
pied, dei)osit  ther  spawn,  and,  after  lingering  around  a  few  days,  appar- 
ently to  guard  it,  will  return  to  their  homes.  Nature  has  been  very 
prodigal  in  providing  fish  with  the  means  of  procreation,  so  much  so, 
that  tibe  ordinary  observer,  on  seeing  the  amount  of  spawn  they  contain, 
wonders  that  they  do  not  become  so  plentiful  as  to  obstruct  the  free  use 
of  water  for  mechanics  and  navigation ;  but  investigation  shows  that 
this  spawn  is  not  yet  fertilized,  and  the  probability  is  that  not  one  in 
ten  of  the  spawn  of  wild  fish  ever  is  impregnated.  The  unfertilized 
spawn  not  only  spoil  themselves,  but  cause  all  that  are  near  tliem  to 
decay,  and  the  impregnated  spawn,  as  well  as  the  young  fish,  during 
their  helpless  stage,  are  a  prey  to  other  fish,  rats,  and  various  water- 
fowls. 

In  the  course  of  a  detailed  statement  of  his  experiments  in  wheat-cul* 
ture,  Mr.  N.  E.  Allen  says  that  by  a  proper  system  of  rotation  of  crops 
he  has  more  than  doubled  the  production  of  his  farm  during  the  past 
five  or  six  years.    He  says : 

I  made  a  statement  last  year  at  the  convention  that  my  croi»  was  nearly  twenty 
bushels  per  acre  average  that  year,  and  that  I  hoped  to  raise  25  bushels  average  the 
coming  year.  I  have  not  quite  done  it,  but  should  have  done  so  only  for  a  calamity 
that  befell  a  part  of  my  crop  of  about  15  acres,  which  the  army-worm  destroyed,  or 
materially  injured.  Still,  from  94  acres  my  crop  was  almost  2,200  bushels,  thiashor's 
measure ;  by  weight  it  would  have  exceeded  that,  as  the  wheat  had  no  weeds  or  foul 
seed  in  it,  and  was  plump,  good  grain.  If  the  15  acres  injured  by  the  worms,  which 
did  not  yield  more  than  12  bushels  per  acre,  were  deducted,  it  would  show  an  average 
f uUy  equal  to  my  estimate  last  year.  My  poorest  crop,  aside  from  that  portion  injured 
by  the  worms,  was,  on  coni-ground,  18  bushels  per  acre ;  the  straw  was  largo  enough, 
but  the  wheat  was  missing.  My  best  results  of  spring- wheat  wore  on  clover-sod  bro- 
ken in  October  and  November,  luter  cutting  my  clover-seed — ^27  bushels  per  acre  on  28 
acres.  My  best  crop  was  winter- wheat,  from  14  acres,  thraslier's  measure — ^four  hun- 
dred and  sixty-two  bushels  of  the  very  finest  wheat ;  by  weight  it  would  exceed  that, 
making  a  little  over  33  bushels  per  acre. 

I  made  a  statement  last  year  that  I  hopo<l  to  raise  25  bushels  the  coming  ycaiy  aver- 
age. I  now  state  that  I  hope  to  raise  27  bushels  next  year,  if  no  calamity  befall  it, 
and  I  intend  to  increase  the  acreage  some  20  acres.  The  question,  perhaps,  is,  how  do 
you  do  it?  There  is  no  secret  alK>ut  it.  Any  man  can  do  as  well— only  sow  plaster 
and  clover. 
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My  plan  of  rotation  is  somewliat  different  from  others.  I  alternate  each  year  with 
wheat  and  clover,  excepting  corn-ground,  which  I  sow  to  wheat  or  barley  after,  thus 
not  keeping  any  piece  more  than  two  years  without  clover ;  seeding  at  the  time  ol 
sowing  wheat,  sowing  plaster  at  the  time  of  seeding,  or  before,  100  pounds  per  aero. 
The  year  following  cut  the  first  crop  of  clover  for  hay  and  the  second  crop  for  seed,  if 
it  till  well,  or  if  not,  for  hay.  Then  break  the  ground,  and  in  tho  following  spring 
sow  to  wheat  and  seed  to  clover  a^ain.  I  sow  clover-seed  on  all  tho  laud  I  sow  to 
grain,  even  if  1  plow  it  up  in  the  falX  Frequently,  the  growth  of  clover  from  spring 
till  fall  will  bo  as  much  as  can  be  turned  under  with  a  good  team  and  the  best  plow. 
It  is  better  to  raise  clover  than  weeds ;  wheat  will  till  better  with  young  clover  m  the 
bottom,  particularly  if,  as  is  sometimes  the  case,  several  days  of  very  hot,  dry  weather 
continue  just  as  the  wheat  is  tilling  or  ripening.  The  clover  shades  the  ground  and 
keeps  it  moist  and  cool.  If  the  clunch-bugs  should  be  troublesome,  they  will  have  » 
poor  chance  to  do  much  damage  with  a  thick  mat  of  clover  on  the  groimd.  ^^  But," says 
some  one,  "I  cannot  make  clover  grow  in  that  way."  No,  you  cannot,  unless  you  sow 
plaster  at  the  time  of  sowing  the  seed.  It  is  not  the  quantity  o^  seed  we  sow  on  the 
ground  that  makes  a  good  seeding,  but  the  quantity  we  make  live.  Plaster  sown  at 
the  time  of  seeding  will  surely  do  it,  and  continue  strong  in  the  land  to  produce  a  crop 
of  clover  as  thick  and  big  as  the  very  best  mower  wiU  cut  the  succeeding  year. 

My  best  results  in  wheat-raising  during  tho  past  four  or  five  years  have  been  on  clo- 
ver-sod, turned  in  in  tho  fall  a^ter  cutting  the  second  crop  of  clover  for  seed,  witli  plaster 
sown  in  the  fall  or  early  in  the  spring,  at  the  time  of  sowijig  tho  wheat,  at  the  rate  of 
about  100  pounds  to  tho  acre.  As  stated  above,  my  crop  put  in  this  year  in  that  man- 
ner was  27  Dushcls  per  acre.  In  June  after  I  sowed  the  remainder  of  the  field  to  plas- 
ter. The  wheat  had  become  stunted,  and  looked  yellow  and  sickly  on  the  part  not 
plastered ;  on  the  other  it  was  rank  and  vigorous,  and  continued  so.  Now  for  the  re- 
sults. Thoy  opened  my  eyes  and  understanding.  The  part  plastered  in  the  foil 
yielded  25  bushels  to  the  acre,  of  first-rate  wheat,  weighing  57  pounds  to  the  bushel ; 
the  other,  15  bushels  to  tho  acre,  and  weighing  54  fM)nnds  to  the  bushel.  What  was  the 
cause  of  the  difference  T  Simply,  the  plaster  started  a  strong  growth  of  wheat  from 
the  commencement,  and  continued  it  until  it  came  to  maturity.  In  the  other  case,  the 
wheat  had  become  enfeebled,  but  the  plaster  started  a  vigorous,  active  growth  from 
the  time  it  was  sown,  causing  new  rootlets  to  start,  and  making  the  wheat  later,  thereby 
causing  it  to  shrink  and  rust.  I  am  aware  the  common  opinion  is,  that  it  is  poor 
economy  to  sow  wheat  or  grain  on  new  sod-land ;  so.  indeed,  it  would  be,  only  for  the 
plaster  to  aid  in  assimilating  the  decaying  vegetaole  substances  in  the  soil  to  the 
growth  of  the  wheat,  which  it  wUl  surely  do.  But  is  it  possible  to  take  two  crops  of 
clover  from  the  land  and  still  improve  it  f  So  it  has  proven  with  me,  and  I  believe  tho 
land  derives  more  benefit  from  the  roots  alone,  when  they  are  mature  and  ripe,  than 
to  turn  the  whole  crop  of  clover  in  a  green  state,  full  of  water  and  undeveloped  nitro- 
genous matter,  which  will  not  be  the  case  after  the  plant  has  matured  ite  growth.  In 
that  way  the  roots  alone  will  fiimish  more  vegetable  food  than  the  crop  turned  iu  a 
green  state,  particularly  of  a  character  to  make  a  kernel  of  wheat,  whicn  is  the  thing 
wo  are  working  for. 

In  reference  to  manuring  land,  tho  most  benefit  I  have  derived  from  manure  was 
from  its  being  spread  on  tho  land  after  tho  first  crop  of  clover  was  cut,  letting  the  second 
ci-op  of  clover  grow  and  shade  the  manure,  which  it  will  surely  do,  and  lodge,  keeping 
it  moist,  enabling  the  land  to  absorb  tho  ammonia  of  the  manure.  When  tho  land  is 
plowed  it  will  bo  found  as  loose  and  friable  as  a  heap  of  ashes.  *  *  »  «  From 
two  croi)s  of  clover  as  much  profit  can  bo  made  as  from  the  very  best  crop  of  wheat. 
Frequently  the  crop  of  seed  will  pay  more  profit  than  a  good  crop  of  wheat.  So  the 
farmer's  balance-sheet  of  profits  will  be  much  larger  than  from  half  a  crop  of  wheat, 
with  a  prospect  of  a  material  increase  of  the  latter  after  the  clover  is  taken  oft'. 

It  was  before  stated  that  the  cranberrj'^-crop  had  already  become  a 
source  of  great  revenue  to  the  people  of  this  State,  and  that  the  acreage 
devoted  to  its  cultivation  was  rapidly  increasing.  In  a  paper  read, 
before  the  convention,  Mr.  H.  Floyd  gives  the  following  instructions  for 
the  proper  planting  and  cultivation  of  this  \ine: 

First,  after  the  tract  is  surveyed,  and  your  outlet  determined  upon,  make  some 
trial  levels  from  which  to  locate  the  main  ditches,  the  width  and  depth  of  which  will 
depend  upon  the  character  of  the  marsh,  varying  from  4  to  10  feet  iu  width,  and  irom 
1  to  2  feet  in  depth.  After  these  are  cut,  then  cut  side  ditches,  from  1  to  3  feet  in 
width,  and  from  10  to  40  rods  apart,  and  clear  the  surface  of  all  plants  detrimental  to 
the  growth  of  the  cranberry- vino.  Tamarack  swamp  is  quite  difficult  to  convert  into 
a  good  craubcrry-marslL  but  tho  open  swamp  can  be  cleared  and  converted  with  great 
profit,  if  it  is  the  right  kind  of  bog.  Sage-brush  is  the  most  formidable  plant-enemy 
the  cranborry-viuo  nas  to  contend  with.  Its  condition  is  as  much  benefited  by  the 
improvement  of  the  marsh  as  the  cranberry-vine  itself,  and  will  fuUy  occupy  tho 
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ground  in  defiance  of  the  vino  if  let  alone.  Hence  its  encroachments  must  bo  con- 
Btantl  V  guarded  against. 

If  the  marsh  is  to  be  planted  with  vines  or  sown  with  seed,  the  sagc-bnish  shQiild 
be  exterminated  from  the  marsh  so  far  as  is  practicable,  since  it  propagates  itself  by 
suckers  and  seed.  A  plant  known  as  featherfew  grows  to  some  extent  on  Uio  margin 
of  marshes^  and  should  be  eradicated,  since  it  wiU  spread  as  the  mni-sh  becomes  dry. 
A  dwarf  willow  is  found  on  nearly  all  the  marshes,  growing  about  one  foot  in  lioight, 
uid  by  some  is  regarded  as  a  benefit  rather  than  an  injury,  as  it  is  a  slight  sliade  to 
the  cranberry-blossom,  which  appears  the  last  of  June  or  lirst  of  July,  preventing 
blight  from  excessive  heat.  I  know  of  places  wha-e  it  occupies  the  ground  to  a  consid- 
ersS»le  extent,  and  do  not  regard  it  as  much  of  an  enemy  to  the  cranberry-plant.  I  also 
believe  that  if  the  marsh  is  kept  wet  enough  when  the  vines  are  in*  bloom,  there  wiU 
bo  no  danger  of  bUght,  since  tne  vapor  arising  will  tone  down  the  heat  enough  to  pre- 
vent it.  On  the  highest  and  driest  portions  of  nearly  all  cranberry-marshes,  we  find 
the  diflerent  varieties  of  the  wiUow,  alder,  grass,  brakes  and  other  nibbish  growing. 
Thoi»  the  vine  cannot  flourish.  The  best  way  to  improve  such  places  is  to  scalp  the 
entire  surface  and  bum  off,  or  save  to  compost. 

Cranberry  vines  are  readily  gro^vn  from  cuttings  or  from  Bce<l.  Hence,  when  the 
marsh  is  clean  and  ready  to  be  stocked  with  vines,  it  is  easily  done  by  planting  in 
any  way,  and  at  any  distance  you  choose,  or  by  sowing  seed  in  early  spring.  Vinos 
planted  three  or  foxu:  feet  apart  will,  under  favorable  circumstances,  cover  the  surface 
in  four  years.  After  the  marsh  is  stocked,  a  substantiaj  dam  and  waste-gates  should 
be  built  at  the  best  point  at  the  outlet,  to  fiow  and  regulate  the  water  on  the  marsh. 
The  water  should  be  put  on  about  the  1st  of  November,  and  drawn  down  to  surfaco 
of  marsh  about  the  1st  of  June,  and  as  soon  as  the  fruit  is  pet,  it  should  be  lowered  4 
or  5  inches  in  the  ditches.  As  the  crop  approaches  maturity,  continue  to  lower  the 
water,  and  have  the  ditches  dry  if  possible  at  picking  time,  which  commences  about 
the  20th  of  September.    Picking  is  done  by  men,  women,  and  children,  at  6  shillings 

Sar  bushel.  Women  are  the  best  pickers,  getting  from  throe  to  five  bushels  per  day. 
Q  large  marshes,  the  fruit  is  taken  on  a  car  by  rail  to  the  store-houses,  where  it  is 
elevat^  to  the  upper  story  and  run  off  into  bins.  The  fruit  should  not  be  stored  in 
bulk  to  a  depth  th^t  wUl  cause  it  to  heat ;  heating  and  sweating  destroy  the  enamel 
on  the  surface  of  the  berry,  and  the  fruit  soon  decays.  Hence  they  should  be  stored 
in  shallow  bins,  not  to  exceed  one  foot  in  depth,  and  these  bins  should  be  so  arranged 
as  to  drop  the  fruit  from  the  one  above  to  the  one  below.  This  will  air  the  fruit  from 
time  to  time,  and  by  the  time  it  reaches  the  lower  tier  of  bins  it  will  be  fit  to  barrel, 
if  obliged  to  be  done  on  account  of  want  of  storage.  In  barreling,  the  fruit  is  first  run 
tjirough  a  fanning-milL  then  poured  on  to  an  inclined  board  and  run  from  thence  into 
barrels,  being  examined,  as  they  pass  along,  for  damaged  berries,  which  should  be  re- 
moved. 

A  liberal  appropriation  has  been  inade  for  a  thorough  geological  sur- 
vey of  the  State,  which  is  being  prosecuted  under  the  superintendence  of 
Professor  Murrish.  The  work  was  commenced  in  June,  1873,  and  is  to 
be  completed  withiu  four  years.  A  report  of  the  preliminary  survey  of 
the  mineral  regions  is  contained  in  the  present  volume  of  transactions 
of  the  State  society,  but  unfortunately  It  is  lacking  in  a  map  showing 
the  location  of  mines  and  minerals,  and  their  nearness  or  remoteness  t^ 
lines  of  transportation.  The  survey  has  already  demonstrated  that  vast 
.  deposits  of  iron  and  other  minerals  exist  in  several  counties  of  the 
State,  which  heretofore  have  been  supposed  to  contain  littie  or  no  min- 
eral lands.  Coal,  iron,  zinc,  and  lead  arc  among  the  minerals  discov- 
ered in  the  greatest  abundance. 

The  annual  exhibition  of  the  society  for  the  year  1S72  was  held  in 
Milwaukee,  commencing  on  the  24th  and  ending  on  the  28th  of  Sep- 
tember. The  weather,  with  the  exception  of  one  day,  was  very  unfa- 
vorable, and  seriously  affected  the  success  of  the  fair.  However,  the 
display  of  stock,  agricultural  implements,  and  productions  was  an  im- 
provement on  previous  exhibitions.  The  opening  address  was  deliv- 
ered by  Mr.  B.  B.  Hinkley,  president  of  the  society,  who  stated  that  the 
association  was  organized  in  1851 — twenty-one  years  ago.  The  first 
exhibition  was  held  in  Janesville  in  that  year.  It  was  a  dim  affair,  but 
was  the  beginning  of  an  important  work,  and  led  to  the  formation  of 
county  organizations,  many  of  which  have  long  since  eclipsed  the  pio- 
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neer  effort  of  the  State  society.  Since  that  date  fairs  have  been  held 
annually,  except  in  the  years  18Gl-'62-'C3,  when,  owing  to  the  occupa- 
tion of  its  grounds  by  Government  troops,  and  the  general  disturbance 
of  social  and  industrial  affairs,  the  annual  exhibitions  were  postponed. 
The  president  thus  alludes  to  the  good  results  of  these  exhibitions: 

How  successful  these  exhibitions  have  been,  as  such,  will  appear  upon  an  examina- 
tion of  our  annual  reports.  How  successful  they  have  been,  as  an  influence,  leading 
to  reforms  in  agricultiural  practice;  to  the  introduction  of  better  breeds  of  stock  of 
every  kind;  to  the  improvement  of  farm  machinery  and  its  general  use;  to  the  influx 
of  immigration  bo^d  on  the  demonstration  they  have  made  of  the  fertility  of  our  soils, 
the  favorableness  of  our  climate,  ^c;  contributing  to  the  success  of  railways  and  the 
necessary  internal  improvements,  stimulating  the  inventor,  the  artisan,  and  the  manu- 
facturer to  greater  enort,  and  helping  to  seciiro  to  Wisconsin  a  high  standing  as  an  en- 
terprising and  prosperous  commonwealth — how  much  thejr  have  done  for  the  State  in 
all  these  ways,  can  hardly  be  estimated.  *  *  *  Touching  the  office  of  the  society 
as  a  collector,  digester,  and  diffuser  of  information  relative  to  the  several  branches  of 
our  State  industry,  I  find  it  the  more  easy  to  speak  freely  because  that  important  duty 
has  almost  exclusively  devolved  upon  another  than  myself^  and  for  at  least  a  dozen 
years  has  been  so  well  performed  that  none  but  words  of  high  commendation  can  bo 
justly  spoken  of  it. 

In  all,  we  have  ]^ublished  ten  volumes  of  what  we  call  the  socicty^s  transactions. 
These  volumes,  besides  the  good  they  have  accomplished  at  home,  have  found  their 
way  into  the  leading  libraries  of  the  country  and  of  JEuropc,  and  are  now  eagerly  sought 
by  various  industrial  and  scientific  societies  and  institutions  in  all  parts  of  the  world. 
They  are  not  only  the  authoritative  representations  of  the  resources  and  indust^  of 
Wisconsin,  but  they  also  serve  to  mark  forthepolitical  economist,  social  philosopher  and 
historian,  of  whatever  country,  the  height  to  which  our  State  has  risen  in  the  scale  of 
material  and  even  social  development.  They  also  abound  in  information  and  doctrine 
of  the  most  uuivcrsal  application.  Together  they  contribute  a  series  of  reports  to 
which  any  member  may  properly,  and  with  pride,  assign  a  conspicuous  place  in  his 
library. 

Financially  considered,  the  fair  has  been  very  successful.  Its  an- 
nual receipts  have  advanced  from  a  few  hundred  dollars  to  $27,747. 
The  treasurer's  report  shows  this  to  have  been  the  total  amount  of  re- 
ceipts for  1871,  and  that  after  paying  all  premiums  and  meeting  all  obli- 
gations, including  over  $2,600  due  on  real  estate,  there  was  still  left,  in 
the  treasury  a  balance  of  f  5,954.     . 

Details  of  important  experiments  conducted  at  the  university  farm  are 
contained  in  this  volume  of  transactions,  but  are  noticed  elsewhere  in 
this  report. 

VERMONT. 

The  annual  report  of  the  Vermont  State  Board  of  Agriculture,  Man- 
ufactures, and  Mining,  for  the  year  1872,  is  one  of  unusual  interest. 
The  volume  is  w^ll  printed,  contains  734  pages,  and  is  replete  with 
articles  of  great  vrflue  to  the  people  of  the  New  England  States.  It  was 
prepared  and  arranged  by  Professor  Peter  Collier,  secretary  of  the  board, 
and  printed  under  his  direct  supervision. 

The  law  creating  the  State  board  was  approved  November  22, 1870, 
and  the  first  meeting  held  thereunder  took  place  in  Burlington  on  the 
19th  of  January,  1871.  At  this  meeting  tlie  organization  of  the  board 
was  completed  by  the  election  of  Professor  Peter  Collier,  of  the  State 
Agricultural  College,  as  secretary.  At  the  second  meeting,  held  Febru- 
ary 9, 1871,  the  secretary,  at  the  request  of  the  governor,  presented  the 
following  practical  details  of  work  for  the  consideration  of  the  board : 

Affrimlture.—l,  To  supplement  other  organizations  for  similar  objects  in  the  State, 
60  far  as  we  may  do  so  and  preserve  our  individuality,  but  to  supplant  nothing.  2.  To 
co-operate  with  county  and  town  societies,  and  through  them  secure  some  uniform 
and  systematic  plan  of  work  throughout  the  State.  3.  To  suggest  to  dair^^men,  farm- 
ers, and  stock-breeders  certain  dehnite  experimental  problems.  4.  To  procure  onar 
lyses  of  all  fertilizers  (natural  or  artificial)  for  sale  throughout  the  State,  and  publish 
them  in  full  with  their  relative  and  commercial  values,  and  to  secure  protection  against 
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frands  by  legislatiTe  or  other  action.  5.  In  accordanco  with  the  provisions  of  the  act, 
to  hold  at  least  one  annual  meeting  at  some  central  jtoint  in  the  State  for  the  purpose 
of  diflcossioQ  and  the  reading  of  papers.  6.  Under  the  auspices  of  the  local  societies 
and  co-operating  with  them,  to  hold  meetings  of  the  boarcl  from  time  to  time  in  the 
Yarious  counties,  of  the  same  general  character  aa  the  State  meetings. 

Soggestions  relating  to  the  marmfacturing  and  mining  interests  of 
the  State  were  made,  and  the  plan  of  the  secretary  was  then  adopted. 

In  accordance  with  the  fifth  and  sixth  suggestions  meetings  of  the 
board  were  held  during  the  years  1871  and  1872  at  Saint  Johnsbury, 
Brandon,  Eandolph,  Burlington,  Middlebury,  Montpelier,  Saint  Albans, 
Newi)ort.  and  Craftsbury.  The  meetings  generally  were  well  attended, 
and  the  oiscnssions  participated  in  by  many  of  the  leading  agricultorists 
and  manufacturers  of  the  State.  From  three  to  five  sessions  of  the  board, 
of  several  hours'  duration,  were  held  at  each  point.  Each  essay  was 
prepared  especially  for  the  occasion,  and  was  generally  followed  by  a 
more  or  less  lengthy  and  animated  discussion.  At  the  first  meeting  of 
the  board,  while  its  object  and  aims  were  under  discussion,  President 
Buckham  said: 

In  the  case  of  any  industry  whatsoever,  if  you  can  persuade  a  few  only  of  the  host 
men  in  it  to  bring  their  whole  intelligence  to  hear  upon  its  improvement,  ujpon  the 
perfection  of  its  processes,  the  adaptation  of  natural  and  mechanical  forces  to  its  uses, 
and  the  increase  of  its  profits,  the  conseriuence  wiU  infallibly  be  to  infuse  into  the 
whole  body  a  new  spirit  of  enterprise,  which  in  due  time  will  work  out  the  most  un- 
expected and  gratifying  results.  To  this  point  agriculture  has  now  come.  Never  be- 
fore has  it  enlisted  so  much  intelligence  or  prompted  so  much  inquiry  and  study ; 
never  was  the  aid  of  science  invoked  with  so  much  deference  and  docility ;  never  was 
there  such  eagerness  to  appropriate  any  knowledge  or  experience  wliich  might  con- 
tribute to  success.  And  thougii  it  must  be  confessed  that  only  a  few  of  the  greatmass 
of  farmers  in  our  country  have  as  yet  felt  this  new  impulse,  stiU  the  best  men  are  aU 
thoroughly  awake  and  are  putting  into  the  work  of  improvement  such  an  amount  of 
brains  and  energy  that  the  contagion  of  their  example  and  the  eloquence  of  their  suc- 
cess wiU  ere  long  bring  over  the  skeptical  and  the  lazy. 

During  a  discussion  of  the  same  subject.  Professor  Collier  called  at- 
tention to  the  fact  that  the  duties  of  the  board  embraced  not  only  the 
promotion  of  agriculture,  but  the  introduction  of  manufactures  and  the 
development  of  mining.  The  farmer  was  greatly  concerned  in  these 
branches  of  industry,  as  they  increased  the  consumption  of  his  products 
and  gave  him  a  home  market.  Many  farms  embraced  valuable  water 
privileges,  where  vast  quantities  of  unused  force  went  to  waste  for  want 
of  means,  knowledge,  and  energy  requisite  for  its  improvement  The 
State  IS  rich  in  minerals  of  great  value  in  the  arts.  The  development  of 
this  branch  of  industry  has  been  commenced  with  success,  such  as 
ought  to  encourage  further  labor  in  this  direction.  Marble  and  granite 
of  fine  quality,  slate,  copper,  chromic  iron,  and  many  other  valuable 
minerals  have  been  discovered,  many  of  the  quarries  and  mines  of  which 
are  now  being  worked  with  great  profit.  It  is  his  opinion  that  there  is 
hardly  a  farm  in  the  State  where  hidden  wealth  may  not  exist. 

Dr.  T.  H.  Hoskins  contributes  a  paper  on  the  dijficulties  of  fruit-rais- 
ing in  Vermont.  He  divides  these  difficulties  into  four  heads :  1.  Diffi- 
culties arising  from  severities  of  climate.  2.  Difficulties  incident  to  soil 
and  location.  3.  Difficulties  caused  by  insects  and  vermin.  4.  Diffi- 
culties arising  from  the  ignorance  or  tiie  indifference  of  the  cultivator 
himself.  The  severity  of  the  winter  temperature  of  Vermont  entirely 
excludes  the  cultivation  of  the  peach,  except  in  a  few  favorable  local- 
ities in  the  southwestern  section  of  the  State.  In  the  northwestern 
section  the  same  cause  limits  the  number  of  varieties  of  apples  that  can 
be  successfully  grown,  excluding,  among  others,  the  Baldwin,  Bhode 
Island  Greening,  Boxbury  Busset,  I^orthern  Pippin^  and  King  of  Tomp 
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kins  County.  The  blackberry  and  the  foreign  raspberries  require  pro- 
tection in  winter,  as  do  also  grapes.  !NotwithstaDdiiig  the  extraaae  low 
temperature  of  the  winter  months,  the  writer  is  of  the  opinion  that  there 
is  no  part  of  the  State  too  inclement  to  prevent  a  high  degree  of  success 
in  the  cultivation  of  apples.  But  this  success  cannot  be  attained  without 
intelligence  and  experience.  The  same  knowledge,  patienee^  and  skill 
tbat  ensure  success  in  other  departments  of  agriculture,  will  equally 
ensure  it  in  orcharding.  The  following  list  of  the  hardier  sorts  of  apples 
is  given,  from  which  the  writer  says  selections  can  be  made  adap^d  to 
any  section  of  Vermont : 

Summer  apples, — Red  Astrachau,  Peach  Apple,  American  Summer  Pearmain,  Tetofskiy 
William's  Favorite. 

Fall. — Dnchess  of  Oldenburg^  Saint  Lawrence,  Famense,  Clyde  Beauty. 

Winter.— Y^WoYT  Belleflower,  Tolman's  Sweet,  Blue  Pearmain,  Red  Canada,  Pomme 
Grisay,  Westfield  Seck-no-farUier,  Nortbem  Spy,  Ben  Davis,  Rifeston  Pippins. 

These  are  all  well-hnown  varieties,  valuable  for  their  market  qualities 
as  well  as  for  domestic  use.  Currants  and  gooseberries  do  well  in  any 
section  of  the  State.  In  the  coldest  localities  only  the  common  red 
cherry  can  be  raised;  but  in  many  x>ortions  of  the  Btate  the  Dukes  and 
Morello  flourislf!  The  Ked  Canada  and  several  blue  and  yellow  varie- 
ties of  plums  seem  to  do  reasonably  well  in  some  of  the  colder  locali- 
ties, while  many  sections  of  the  State  are  admirably  adapted  to  their 
cultivation,  and  were  it  not  for  the  ravages  of  the  curculio  could  produce 
them  abundantly  for  market.  The  hardier  varieties  of  pears  endure  the 
winters,  and  in  some  places  give  very  fair  returns. 

The  writer  gives  a  list  of  the  insects  and  vermin  which  depredate  on 
the  trees  and  &uit,  and  recapitulates  many  of  the  old  and  some  of  the 
more  recent  modes  for  their  destruction.  Of  the  difficulties  arising  ftom 
the  indifference  or  ignorance  of  the  cultivator,  he  says: 

On  tills  point  let  me  say  tbat  there  is  no  difficulty  in  the  whole  business,  from  begin- 
ning to  end,  that  any  man  capable  of  saccess  in  growing  the  ordinary  crops  and  breed- 
ing the  common  animals  of  the  farm  cannot  easily  surmount.  Of  course  each  man 
has  Ms  peculiar  tastes,  and  is  naturally  directed  by  them.  But  a  man  can,  if  he  thinks 
it  desirable,  though  he  have  no  taste  for  it,  become  a  successful  fruit-grower.  He 
would  not  find  it  so  easy  and  pleasant  as  the  man  who  loves  it,  and  I  would  not 
advise  such  a  man  to  make  it  a  principal  business.  But  there  is  no  reason  why  he 
should  not  give  it  sufficient  attention  to  provide  fruit  in  abundance  for  family  use.  I 
have  no  taste  for  horses,  but  I  can  care  for  as  many  horses  as  I  require  for  my  work  as 
well  as  any  one.  So  the  man  who  is  fond  of  horses  or  stock  can,  in  the  same  way,  give 
the  needful  attention  to  an  orchard  or  a  fruit-garden.  All  that  is  wanted  is  the  wiU 
to  do  it. 

The  following  extracts  are  made  from  a  paper  entitled  "  Fruit-grow- 
ing in  the  Champlain  Valley,''  by  O.  G.  Pringle,  and  read  at  the  meet-- 
ing  of  the  State  board  at  Middlebury : 

The  fruit-interest  of  our  valley  bids  fair  to  rival  in  importance  even  the  dairy-in- 
terest, now  so  prominent.  The  large  area  already  devoted  to  orchards,  (especially  in 
the  immediate  vicinity  of  the  lake,)  and  the  large  returns  ma<le  by  those  which  mive 
now  come  into  bearing,  suggest  a  prosperous  future  for  our  farmers.  Though  situated 
on  the  northern  limits  of  "bleak  Now  England,"  the  valley  of  Lake  Champlain  lies 
low  and  warm  ivithin  its  mountain  walls.  Secluded  from  the  cold  winds  of  the  north- 
eastern coast,  and  open  on  the  south,  through  the  valley  of  the  Hudson,  to  the  genial 
influences  of  the  Gulf  Stream,  it  enjoys  through  the  four  summer  months  a  climate 
but  little  inferior,  in  its  adaptation  to  fruit-growing,  to  that  of  Central  Now  York. 
True,  its  area  is  limited,  and  in  winter,  after  the  lake  closes  over,  it  cannot  escape  the 
rigorous  frosts  that  belong  to  its  latitude  j  yet  the  hardier  fruits  may  be  grotvn  here 
in  such  amount  and  of  such  peculiar  excellence  as  to  insure  the  valley  a  fair  fame 
among  tlio  fruit-growing  regions  of  the  Union.  *  *  •  But  the  inquiry  may  be 
raised^  "  Is  not  our  fruit-int crest  in  danger  from  western  competition  f  "  And  the  ques- 
tion would  seem  to  be  answered  affirmatively  by  the  faet  that  Michigan  apples  only 
last  fall  wore  brought  into  our  State  and  sold  at* prices  which  caused  our  growers  and 
dealers  heavy  losses.    But  another  significant  fact  remains  to  be  told.    Those  same 
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Michigan  apples  in  this  month  of  January  afo  melting  down  to  a  mass  of  rot,  while 
our  home-grown  fruit,  matured  through  our  cooler  autumn,  opens  nearly  as  fair  and 
sound  as  when  put  up.  This  fact  ffives  our  fruit  an  advantace  which  places  it  ahove 
all  peril  from  any  competition,  and  assures  us  not  merely  of  first-rate  profits,  hut  of 
excexitloual  profits. 

As  to  the  proper  time  for  gathering  fruit  the  writer  says : 

It  is  well  known  by  observing  horticulturists,  that  winter-fruit  may  become  over- 
ripe while  yet  hanging  on  the  tree,  so  that  its  season  is  advanced.  Such  was  the  case 
during  the  very  warm  and  late  fall  of  1870 ;  and  the  following  winter  there  was  a  com- 
plaint all  through  the  country  that  fruit  could  not  be  kept.  In  some  places  it  was  gone 
before  New  Year.  There  is  a  time  in  the  life  of  fruit  when  its  growth  is  complete — 
when  it  will  receive  nothing  further  from  the  tree.  It  is  then  tree-ripe.  Shortly  after 
begins  after-ripening,  a  chemical  change,  whereby  the  starch,  abundant  in  the  unripe 
or  green  fruit,  is  transformed  into  sugar.  At  the  completion  of  this  saccharine  change 
the  fruit  is  in  the  best  condition  for  use.  But  almost  immediately  putrefaction  sets  in, 
first  dissipating  the  volatile  aroma  and  destroying  the  delicate  flavor,  and  finally  con- 
verting the  grateful  sugar  into  an  unwholesome  acid  and  consuming  the  very  tissues 
of  the  fruit.  Though  a  low  temperature  and  dry  atmosphere  may  sometimes  retard 
this  change,  yet  so  easy  and  rapid  is  its  progress  that  efforts  to  preserve  the  fruit  after 
it  has  become  ripe  for  use  are  of  little  avail.  But  the  progress  of  the  first  change,  the 
after-ripening,  may  be  so  delayed  as  to  require  several  months  for  its  accomplishment. 
It  is  done  by  taking  the  fruit  from  the  tree  at  the  moment  of  its  maturity,  and  keeping 
it  in  a  low,  even  temperature,  in  a  tlrv,  pure  atmosphere,  and  secluded  from  the  light. 
Fruit-houses  ai^e  constructed  where  these  conditions  ai*e  secured  almost  in  perfection; 
where  the  thermometer,  for  instance,  does  not  rise  above  34°  for  months  together,  and 
fruit  kept  in  them  has  baixjly  ripened  for  the  late  spring  market. 

Speaking  of  the  Baldwin,  Mr.  Pringle  says  that  in  unfavorable  soils 
and  exposure,  and  at  a  distance  from  the  lake,  it  is  tender  and  short- 
lived, but  in  the  valley  it  vrill  often  succeed  if  grafted  in  the  head  of  a 
hardy  stock.  Next  in  value,  and  even  more  popular  because  more  hardy, 
is  the  Greening.  The  King  of  Tompkins  County  and  the  Northern  Spy, 
the  latter  very  hardy  though  tardy  in  fmiting,  are  good  keepers,  and 
Sire  freely  planted.  Bo  of  the  Eussets,  Eoxbury,  Golden,  and  English, 
of  "which  the  Golden  is  most  sought  for,  though  the  English  is  regarded 
as  one  of  the  very  longest  keepers.  ' 

In  a  paper  read  at  the  same  meeting,  Mr.  Z.  E.  Jameson  gives  the  fol- 
lowing account  of  Mr.  Owen  Donegan's  orchard,  with  a  brief  statement 
of  that  gentleman's  mode  of  planting  and  cultivating  an  apple-orchard : 

In  December,  1871, 1  A^sited  the  owner  of  the  best  orchard  in  Orleans  County,  Mr. 
Owen  Donegan,  of  Troy.  Twenty-seven  years  ago  he  sowed  the  seed.  The  small 
trees  were  giaft^d  or  budded  with  hardy  Tarietiea.  Some  of  them  were  transplanted 
several  times  before  they  were  set  in  the  orchard,  each  time  giving  them  more  room, 
until  they  were  ten  years  old  when  they  were  set  in  the  orchard,  at  the  distance  of 
26  by  29  feet  apart,  at  which  distance  Mr.  Donegan  expects  their  branches  to  meet  in 
twenty  years.  He  prefers  to  transplant  several  times,  as  it  causes  more  small  roots 
near  the  tre^,  and  a  tree  properly  raised  can  he  transplanted  when  it  is  an  inch  or  a 
little  more  in  diameter  as  safely  as  at  a  smaller  size.  In  setting  out  a  tree  he  digs  a 
wide  hole  with  a  hoe  (using  no  spade)  about  8  inches  deep.  He  cuts  off  the  tap-root 
of  the  tree  every  time,  and  places  the  side  roots  out  horizontally,  tills  in  among  them 
some  fine  surface-soil,  and  hoes  some  earth  over  them.  Then  he  puts  three  large  stones 
around  the  base  of  the  tree.  These  stones  settle  the  earth  around  the  roots  and  keep 
fche  soil  more  moist  and  warm,  and  keep  the  tree'in  its  place,  so  that  no  stake  is  needed 
to  steady  it  in  the  wind.  When  the  gi-bund  is  hard  the  stones  are^moved,  but  are 
■^placed  again  when  the  hoeing  is  finished. 

There  are  about  five  hundred  trees  in  this  orchard  that  bear  fruity  and  many  small 
ones,  and  the  intention  is  to  set  out  two  hundred  each  year  until  the  whole  number  is 
twelve  hundred.  Then  a  few  spare  trees  will  be  kept  to  fill  the  places  of  those  that 
die.  In  pruning,  Mr.  Donegan  cuts  down  half  the  year's  growth  in  the  center  of  the 
top  and  those  cross  branches  that  will  be  likely  to  touch  each  other  in  their  growth. 
The  side-branches  are  allowed  io  extend  themselves  as  far  as  they  please,  WTien 
loaded  with  fruit  thejr  bend  down,  almost  or  qiiit^  touching  the  ground.  This  facili- 
tates the  picking,  which  is  done  by  hand.  *  •  »  All  the  apples  must  be  as  carefully 
handled  as  eggs.  They  are  laid  in  a  basket,  then  picked  from  the  basket  and  laid  into 
the  barrel,  which  is  carefully  filled  so  ful)  that  when  the  head  is  put  in  the  apples 
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must  be  pressed  down  an  incli  or  so.  This  keeps  them  from  moving  and  braiainc  iu 
transportation.  Mr.  Donegan  values  bis  reputation  highly,  and  insists  that  none  out 
perfect  apples  be  put  into  the  barrels.  *  *  *  This  year  the  Bon  Sweet  were  sold  at 
|5  a  barrel  and  his  other  varieties  at  |6.  These  varieties  are  the  Brown  Sweet,  Fameuse, 
Blue  Pearmain,  Northern  Spy,  Jewett's  Red,  (or  Nodhead,)  and  Yellow  Bell.  He  has 
also  a  few  other  kinds.  His  abundant  crop  brought  him  this  year  S800,  and  he  experi- 
enced no  difficulty  in  disposing  of  all  he  could  spare,  and,  indeed,  was  ho  importuned 
that  his  reserved  supply  for  homo  consumption  is  less  than  he  desires.  Two  years  ago 
the  product  of  his  orchard  sold  for  $650,  and  for  several  years  the  crop  has  been  abun- 
dant. *  *  *  The  method  of  cultivation  practiced  here,  was  to  manure  and  cultivate 
the  ground  for  two  or  three  years,  while  the  trees  were  small,  then  seed  to  grass  and 
mow  four  years,  then  plow  and  till  two  years,  raising  potatoes  for  a  first  crop  and  wheat 
or  oats  for  a  second ;  then  reseed  to  grass  and  mow  four  years  again.  The  result  is  that 
he  gets  the  most  fruit  the  first  year  he  plows,  and  the  best  growth  in  the  tree  the  year 
after  it  is  seeded  to  grass. 

Mr.  E.  E.  Towle  contributes  an  essay  on  the  subject  of  the  production 
of  grass  for  bay,  and  the  importance  and  value  of  the  crop.  He  esti- 
mates the  amount  of  hay  raised  in  the  State  at  1,000,000  tons  per  annum, 
with  about  the  same  amount  of  grass  in  pasturage.  The  more  recent 
method  practiced  for  the  laying  down  of  fields  of  grass  is  to  plant  com 
or  potatoes  one  year,  manure  and  seed  to  grass  with  sowed  grain-crops 
the  next.  Sometimes  oats  are  »own  two  years  in  succession,  seeding  to 
grass  the  second  with  manure.  On  good  grain-land  the  first  plan  is  most 
usually  practiced,  and  perhaps  with  the  l^st  results,  for  the  reason  that 
the  cultivation  and  manure  necessary  to  secure  a  satisfactory  crop  fit 
the  land  admirably  to  seed  down  to  grass.  Where  grass  is  the  principal 
object,  and  a  meadow  needs  reseeding,  if  the  soil  is  mellow  and  free  from 
stones,  the  sod  can  be  nicely  turned  over  and  immediately  seeded  to 
grass,  either  with  or  without  a  grain-crop.  Where  this  is  pi-acticed  the 
ground  should  be  thoroughly  harrowed  and  a  coat  of  fine  manure  applied. 
If  seeded  without  grain,  it  should  be  done  early  in  autumn,  in  order  to 
secure  as  good  a  growth  of  grass  as  possible  before  winter  sets  in.  This 
should  be  allowed  to  remain  upon  the  ground  and  not  by  any  means  fed 
off.  The  grass  will  then  act  as  a  mulch,  protecting  the  young  roots  from 
any  injurious  action  by  frost,  and  secure  an  early  start  in  spring.  Tim- 
othy, or  herd's-grass,  as  it  is  usually  called,  and  red  clover,  are  the  varie- 
ties principally  sown,  though  other  kinds  are  being  experimented  with. 
Where  good  crops  of  timothy  can  be  had,  it  has  been  found  that  no  other 
kind  wiU  answer  so  well  for  hayj  but  this  is  not  always  the  case,  espe- 
cially the  first  year  after  seeding.  Hence  the  necessity  of  sowing  clover, 
wiiich  will  produce  one  or  two  good  crops,  after  which  it  will  disappear, 
and  the  timothy  will  then  take  its  place.  Clover  is  considered  a  good 
forage-plant,  and  makes  an  excellent  quality  of  hay  when  properly  cured.' 
Its  mechanical  effects  on  the  soil  are  also  beneficial,  as  it  furnishes  a  val- 
uable material  to  turn  under  for  fertilizing  purposes.  Mr.  Towle  then 
gives  the  following  directions  for  sowing  seed: 

A  liberal  quantity  of  seed  should  be  sown,  as  this  will  be  found  to  greatly  improve 
the  quality  of  the  hay.  Where  timothy  is  employed  alone,  from  twelve  to  sixteen 
quarts  ta  the  acre,  according  to  the  nature  of  the  soil,  are  not  too  much ;  some  ma^  ad- 
vocate a  larger  quantity.  When  clover  is  added,  a  less  quantity  of  the  iirst  is  required ; 
perhaps  from  eigftt  to  twelve  quarts,  and  from  six  to  ten  pounds  of  the  last  may  be 
a  fair  proportion  of  each  to  use.  These  seeds  should  be  well  mixed,  and  sown  with  care, 
if  by  hand,  to  secure  an  even  distribution.  A  surer  way  of  doing  this  is  by  using  the 
seed-sowing  apparatus  attached  to  Sunderlin's  field-roller,  whicli  scatters  the  seeds 
much  more  evenly  than  can  be  done  by  hand.  Grounds  should  be  ready  to  seed  to 
grass  as  early  in  tlie  spring  as  possible  after  the  soil  is  iu  fit  condition,  in  order  to  'se- 
cure a  good  germination  and  growth  before  the  dry  weather  sets  in.  A  moderately 
wet  season  is  more  favorable  to  a  good  catch  of  grass  than  a  dry  one.  Wheat  and 
barley  are  better  crops  t-oseed  to  grass  with  than  oats,  for  the  reason  that  the  straw  of 
these  kinds  of  grain  does  not  stand  so  thickly  on  the  groimd  as  that  of  oats,  and  jMjr- 
haps  is  harvested  a  little  earlier,  especially  barley.  When  seeding  with  oats,  too  great 
a  quantity  of  the  latter  should  not  be  sowii  if  a  good  catch  of  grass  is  expected  or  de- 
Biied. 
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The  writer  allades  as  follows  to  Alsike  clover : 

It  is  only  a  few  years  since  the  Alsike  clover  has  been  employed  as  a  forage-plant  in 
this  conntry.  In  size  and  appearance  it  is  abont  half  way  between  the  red  and  white 
clovers.  The  blossoms  are  of  niedinm  size,  white  in  color,  tinged  with  red,  the  stalk 
slender  and  not  very  tall.  It  is  later  than  red  clover,  andfrom  this  cause  better  adapted 
to  sow  with  tunothy.  The  seeds  are  so  minute  that  a  small  quantity  in  bulk  only  is 
necessary  to  sow  with  timothy,  three  or  four  pounds  being  sufficient,  say  three  quarts 
of  each  to  the  acre. 

Mr.  S.  P.  Joslyn  also  contributes  an  article  on  tbe  subject  of  grass-cul- 
ture. Of  tbe  preparation  of  tbe  soil,  and  tbe  planting  and  treatment  of 
grass  and  meadow  lands,  be  says: 

Our  recent  freouent  droughts,  arising  from  a  general  destruction  of  the  forests  or 
other  causes,  render  deep  cultivation  of  the  utmost  importance  to  the  grass-crop. 
With  it,  and  liberal  manuring,  a  good  grass-crop  may  be  obtained  on  most  soils,  even 
in  seasons  of  great  drought.  The  man  who  insists  on  shallow  c^iltivation  must,  just 
so  long,  foUow  the  skinnuig  system.  One  writer,  who  believes  in  surface-mannrmg, 
asks  US  to  be  instructed  by  nature,  in  the  large  forest  growth  produced  by  an  annual 
top-dressing  of  leaves.  Surely,  and  does  not  that  dense  forest  shield  from  the  sun's 
rays  and  keep  the  top-dressing  moist  and  pliable  f  Whereas  wo  want  the  solar  rays 
about  the  roots  of  plants,  and  a  little  artificial  covering  to  keep  the  necessary  drcssine 
from  being  parched  by  them.  I  have  used  for  some  fifteen  years,  on  a  farm  located 
on  a  spur  of  the  Green  Mountain  range,  with  a  westerljr  slope  and  loam  soil,  neither 
sandy  nor  clayey,  one  of  Nourse  &  Mason's  double-swivel  plows.  It  does  not  turn 
a  fiat  furrow-slice,  but  thinly  skims  the  sward,  then  fi ings  up  loose  earthy  leaving  an 
nneven  surface,  which  facilitates  commingling  of  the  manure  with  the  soil.  I  spread 
a  coat  of  manure  on  the  sward,  and  then  the  work  of  this  plow,  from  the  depth  of 
from  10  to  II  inches,  docs  something  toward  mixing  it  with  the  soil,  instead  of  planting 
it  all  below  a  flat  furrow-slice.  Spread  on  another  coat  of  manure,  and  the  harrow, 
with  the  uneven  surface,  readily  covers  it,  and  it  is  fitted  for  a  crop.  Never  take  off 
but  two  crops  while  unuer  the  plow.  Seied  with  the  first  or  second,  using  one-half 
bushel  of  timothy-seed  to  the  acre,  one's  own  raising.  If  highly  manured,  on  such  land 
as  I  have  described,  no  clover  need  be  added :  enou^  will  bo  found  in  tho  crop.  Thus 
treated,  ground  will  produce  a  good  crop  of  hay  from  eight  to  ten  years  without  plow- 
ing. I  have  plowed  thus  and  spread  all  the  manure  on  the  top,  seeding  down  tho  first 
year,  and  obtained  a  good  crop  of  grass,  but  it  will  not  hold  out  nearly^  so  long.  Avoid 
too  close  or  too  early  cropping  of  the  aftermath.  By  all  means  avoid  overstocking, 
summer  or  winter.  It  is  a  great  bane  to  the  farmer.  Early-cut  hay,  well  secured,  will 
keep  well  for  years.  It  is  sure  to  be  wanted.  It  will  make  an  independent  man  of 
him  in  a  season  of  short  crops.  The  shallow  cultivators  will  swarm  about  him  like 
bees  at  such  a  time,  if  he  has  any  feed  for  their  starving  animals.  I  have  succeeded 
well  with  top-dressing.  I  have  applied  it  in  early  spring  and  fall.  It  should  be 
applied  before  the  crop  has  much  diminished.  The  quality  of  manure  and  time  of . 
application  are  of  some  moment,  but  to  be  sure  that  it  is  api>lied  is  of  greater. 

In  reply  to  tbe  question  "  Where  do  you  get  your  manured  Mr.  Jos- 
lyn said : 

I  have  had  notliing  to  do  with  commercial  fertilizers.  They  may  pay  on  some  soils 
and  in  some  localities ;  but  the  best  fertilizer  is  the  brain,  in  securing  aJl  that  can  be 
made  available  on  the  farm  for  home  manufacture  of  fertilizers.  For  a  rule,  feed  out 
all  produce  of  the  farm  on  the  farm,  if  it  docs  not  bring  quite  so  much  ready  money. 
Keep  a  dairy ;  keep  the  swine  at  work :  yard  the  cows,  or  with  proper  fixtures  stable 
them,  and  let  them  have  extra  feed.  What  then  will  become  of  the  pasture  f  Make 
up  its  deficiency  by  turning  refuse  mowing  into  pasture,  and  by  entering  partially  into 
the  soiling  system.  It  is  thus  chiefly  that  I  have  succeeiled  in  making  two  or  throe 
spears  of  grass  grow  where  but  one  grow  before,  ha\'ing  raised  two  hundred  and  fifty 
ox-cart  loads  in  a  single  year. 

The  report  contains  two  excellent  articles  on  tbe  subject  of  dairying, 
but  a  bick  of  space  forbids  an  extended  notice  of  eitber  of  tbem.  At  tbe 
meeting  at  Montpelier,  Mr.  Leander  Coburn  read  a  paper  on  tbe  subject 
of  the  manufacture  of  maple-sugar.  As  in  the  manufacture  of  butter 
and  cheese  and  other  articles,  he  was  of  the  opinion  that  too  much  care 
could  not  be  given  the  subject  by  those  who  desired  to  make  a  first-class 
article  of  maple-sugar.  Like  most  articles  of  this  character,  the  better 
the  quality  the  greater  the  profit.  From  long  experience  in  tbe  busi- 
ness he  has  been  led  to  believe,  that  continued  tapping  ^^t^r^jWf^ 
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caused  the  sap  to  become  sweetet,  but  as  to  the  extreme  limit  be  was 
unable  to  f?ive  an  opinion.  He  gives  the  following  as  the  main  points 
on  which  the  quality  of  sugar  depends : 

First,  the  sweetness  and  cleanliness  of  the  tubs,  and  everything  connected  with  the 
sugar-orchard,  and  without  this  requisite  no  one  can  make  the  best  quality  of  sugar. 
And  I  think  that  tin  tubs  are  much  better  than  wooden  ones,  for  tin  tubs  are  easier 
kept  clean  and  sweet.  The  sap  will  penetrate  the  wood  of  the  wooden  tub,  and  sours 
and  dries  during  the  last  part  of  sugaring ;  and  another  advantage  tin  has  over  wood 
is,  you  can  gather  the  sap  earlier  in  the  morning  from  the  tin  tubs  than  you  can  from 
the  wooden  ones.  Most  of  the  wooden  tubs  are  manufactured  of  timber  embracing  the 
sap  as  well  as  the  heart  timber.  This  sap*wood  sours  much  quicker  than  the  heart- 
wood,  so  that  heart-tubs  are  preferable  to  those  containing  the  sap-wood.  I  notice 
that  some  use  wooden  tubs  painted  inside  and  out,  and  think  them  preferable  to  tin, 
as  thoy  do  not  warm  the  sap  as  much  in  a  sunny  day  as  the  tin  does,  and  will  therefore 
keep  the  sap  longer  sweet;  but  the  fact  is  that  sap  should  not  stand  in  any  tubs  longer 
than  one  can  help,  and  as  sap  can  be  gathered  from  a  tin  tub  whenever  it  is  warm 
enough  for  it  to  run,  and  as  it  will  keep  longer  in  bulk  if  gathered  when  it  is  cold  than 
it  will  in  the  sap-tubs,  it  gives  the  tin  tubs  an  advantage  In  this  direction. 

Sai»  should  bo  gathered  and  boiled  aa  soon  as  possible  after  it  has  left  the  trees. 
This  is  one  of  the  main  points  on  which  good  or  poor  sugar  depends,  for  the  longer 
sap  stands  after  it  has  left  the  trees,  before  it  is  ooiled,  the  more  color  there  will  bo 
in  the  sugar.  Sap  should  be  strained  before  it  is  boiled,  to  take  out  all  foreign  sub- 
stances, and  in  boiling  it  one  should  make  it  a  point  to  simp-off  quite  often,  as  the  con- 
tinued boiling  of  the  same  sweet  for  a  long  time  will  color  it,  and  the  boiling-apparatus 
should  be  constructed  with  special  reference  to  this  idea,  and  the  sirup  should  he 
sugared  off  as  soon  as  it  has  stood  sufficient  time  to  settle,  and  it  should  stand  in  tin 
cans,  and  be  kept  in  a  cool,  dark  placo  if  possible.  S«ap  commences  to  change  as  soon 
as  it  leaves  the  tree,  and  should  therefore  bo  worked  up  as  soon  as  possible ;  and  our 
motto  should  be.  in  making  sugar,  first,  cWanliness,  secondly,  exp^itlousuess,  and 
thirdly^  to  get  all  foreign  siibstauces  out  of  it,  and  to  put  none  in,  either  in  boiling  the 
sap  or  m  sugaring  off. 

During  a  discussion  which  followed  the  reading  of  this  paper,  many 
opinions  were  given  as  to  the  merits  of  pans,  and  evaporators  for  reduc- 
ing the  sap  to  sugar.  Mr.  Cobum,  who  read  the  essay,  stated  that  he 
always  used  small  pans,  but  thought  that  evaporators  possessed  some 
advantages,  especially  in  reducing  faster  and  running  off  more  quickly, 
but  they  were  not  so  easily  cleansed.  He  used  galvanized  iron  for  pans. 
Mr.  Bisbee,  while  he  preferred  pans,  thought  evaporators  gave  a  differ- 
ent flavor  and  color  to  the  sugar  and  sirup.  Mr.  Andrews  said  that  he 
was  able,  with  an  evaporator,  to  produce  tw^o  hundred  pounds  of  sugar 
in  the  same  time  that  he  could  one  hundred  and  twenty-five  with  pans, 
and  that  he  had  never  been  troubled  in  being  nin  over  with  sap  since 
he  had  adopted  them.  They  required  a  little  more  care  in  using  than 
did  pans,  but  it  could  be  afforded.  All  seemed  to  be  agreed  that  the 
sooner  sap  was  converted  into  sugar  after  it  came  from  the  tree,  the  less 
color  there  would  be  in  the  sugar. 

A  letter  was  read  from  Mr.  Harmon  Korthrop,  the  leading  points  of 
which  are  as  follows : 

My  sugar-house  is  on  a  hill-side,  due  in,  and  set  so  that  I  can  drive  up  and  run  the 
sap  with  a  spout  into  the  store-tuu.  Save  a  strainer  over  the  top  of  the  tub.  Then 
carry  the  sap  by  spouts  to  all  the  pans— four  in  number.  ^Vhile  boiling  be  sure  and 
skim  oil'  all  scum  that  rises.  I  make  my  sirup  thick  enough  bo  that  two  pailsful  will 
make  one  of  sugar.  I  always  strain  the  sirup,  when  taken  off,  into  tubs,  then  let  it 
fiettlo  two  or  three  days  more.  Then  when  1  go  to  sugar  it,  I  dip  or  pour  it  off  care- 
fully, not  letting  any  of  the  sediment  at  the  bottom  into  the  sirup.  In  order  to  make 
gt)0(l  sugar  it  is  very  imx)ortant  to  boil  the  sap  as  soon  as  jwssible  aftoi:  it  runs,  espe- 
cially in  the  latter  part  of  the  season.  Some  of  mj^  neighbor*  are  getting  evaporators. 
I  have  had  no  experience  with  them.  But  my  opinion  is  that  they  cannot  make  as 
good  an  article  in  them  as  can  bo  made  in  pans,  for  this  reason  :  it  is  sugared  without 
any  settling.  I  have  never  been  able,  as  yet,  to  make  any  sirup  so  nice  but  what 
there  would  be  a  blacky  gritty  sediment  after  settliug  for  a  suitable  time.  For  this 
reason  I  prefer  pans.  I  think  it  a  good  plan,  whenever  the  sap  stops  running  for 
awhile,  to  turn  the  buckets  bottom  side  up  until  it  runs  again,  as  it  keeps  them  from 
souring.  ,     ^^^i^ 
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Mr.  n.  A.  Soule  takes  issue  with  !Mr.  Nortbrop,  and  replies  by  letter 
to  the  secretary  of  the  board.  This  letter  is  appended  to  the  discussion 
on  the  subject  of  maple-sugar  making,  from  which  the  following  extracts 
are  made: 

We  formerly  made  our  sugar  in  kettles,  bnt  were  among  the  first  to  adopt  the  pans 
80  strongly  recommended  by  Mr.  Northrop,  and  many  years  ago  had  all  the  spouts  and 
strainers  he  speaks  of  in  use.  We  spared  no  pains  with  our  products,  and  when  wo 
heard  of  improvements  in  methods  of  manufacture  or  in  apparatus,  we  investigated  and 
adopted  any  which  wo  found  valuable.  Wo  think  we  were  among  the  vciy  first  to 
adopt  the  system  of  boiling  shaUow  masses,  and,  when  the  siphon-system  of  Mr. 
Smead  was  introduceil,  we  procured  the  apparatus  and  used  it  a  few  seasons.  By  this 
system  the  cold  sap  was  all  run  into  one  pan,  and  being  kept  by  the  siphon-comiec- 
tions  at  the  same  level  in  all,  the  sirup  accumulated  in  the  fourth  or  farthest  pan. 
We  do  not  hesitate  to  pronounce  this  as  great  an  improvement  upon  Mr.  Northiop's 
four-pan  system  as  that  is  upon  our  original  kettle-system.  Meantime  wo  were  investi- 
gating the  action  and  result*  of  the  *' evaporator,"  which  Mr.  Northrop  so  jwsitively 
condemns  without  a  trial,  and  notwithstanding  we  were  fairly  iitted  up  with  all  tlie 
apparatus  named  above,  we  became  convinced  that  our  interest  lay  in  discarding  it 
altogether,  and  putting  in  the  evaporator.  Nevertheless,  we  determined  to  move 
safely,  and  took  the  evai)orator  only  on  trial  the  first  year,  but  were  glad  to  pay  for 
it  at  the  end  of  the  season.  *  *  ♦  Mr.  Northrop  evidently  does  not  understand  the 
evaporator  system  of  manufacture,  but  supposes  that  the  sap  is  reduced  to  sugar  at 
one  operation.  Wo  do  not  know  that  such  is  the  practice  anywhere,  or  that  it  is  rec- 
ommended by  any  one,  but  of  course  it  is  possible,  as  it  is  possible  for  him  to  mako 
9ugaF  at  one  operation  in  his  four-pan  system.  Of  course  the  evaporator  product  in 
TOch  case  would  be  very  much  superior  to  the  other,  and  the  only  serious  obstacle  to 
the  practice  is  the  presence  of  the  substance  which  was  spoken  of  in  the  after  dis- 
cussion as  "  niter,"  although  it  may  be  a  question  whether,  in  the  entire  absence  of 
that  substance,  it  would  be  good  economy  to  make  the  sugar  at  one  operation.  We 
usually  lot  our  simp  stand  over  night  to  settle,  but  we  do  not  approve  of  letting  it 
stand  two  or  three  days,  as  recommended  by  Mr.  Northrop.  It  is  well  known  that 
light  and  air  both  exert  unfavorable  influences  upon  sugar-solutions,  whatever  their 
density,  and  Mr.  Northro]ys  remark  about  the  necessity  of  boiling  sap  as  soon  as  it 
runs,  is  true  of  the  solution  in  every  stage  of  the  manufacture.  The  sooner  it  is  manu- 
factured the  more  crystallizable  sugar  can  be  made  from  the  sap,  and  the  less  uncrys- 
tallizable  sugar  drains  out  in  the  form  of  strong  molasses.  Our  sirup  flows  from  the 
evaporator  in  a  small,  steady  stream,  upon  a  sheet  of  thick  flannel,  through  which  it 
XMjrcolates  int-o  the  settling  tub,  leaving  ui)on  the  strainer  most  of  the  substance 
spoken  of  .as  *^ niter,"  the  remainder  of  which  will  settle  in  one  night  as  well  as  in 
one  year. 

Mr. O. C.  Wait  contributes  a  pai)er  on  the  advantages  of  beekeeping 
In  proof  of  the  assertion  that  bee-keeping  is  profitable,  he  gives  the 
following  statistics,  gleaned  from  the  proceedings  of  the  American  Bee- 
Keepers^  Association  at  the  meeting  held  in  the  city  of  Cincinnati: 

We  take  aU  the  fuU  reports  of  those  present  who  had  over  nineteen  colonies  of  bees 
in  the  spring,  numbering  forty  in  all.  The  united  number  of  colonies  was  4,91G,  of 
which  2,777  were  wintered,  and  2,139  were  the  increase  of  the  past  season.  Tho  amount 
of  honey  cathcred  was  134,212  pounds,  which  sold  at  an  avcrajje  of  about  29  cents 
per  pound.  The  products  were,  as  might  be  expected,  exceedingly  variable.  Bad 
locations,  severe  droughts,  rearing  queens  and  mulliplying  colonies  i-apidly  for  sale, 
all  reduced  the  amount  of  honey  sfTiously  from  some  large  apiaries,  but  wo  include 
tho  failures  as  well  as  successes.  Tho  smallest  quantity  rcj»orted  was  five  pounds 
per  colony,  from  Ohio.  Tho  largest,  J.  W.  Hosmer,  of  Minnesota,  was  253^  pounds  of 
extracted" honey  from  cjich  liive.  This  report,  though  unprecedentinl  and  startling,  is 
from  a  man  of  known  integrity,  and  far  advanced  in  both  practical  and  sclent itic 
knowledge  of  bee-cuUnre.  Wliilo  living,  as  ho  does,  on  the  margin  of  an  immense 
bass-wood  forest,  he  has,verj'  extra  facilities.  Now,  2,777  colonics  (lividcd  by  40  would 
give  69  old  colonies  toVach  person.  Tho  average  amount  of  honey  would  bo  4^^ 
poimds  from  each  colony,  3,315  ^Ktuuds  for  each  ]x»e-keeper,  whioh,  at  29  cents  i>er 
pomid,  would  amount  to  §971.35  for  honey  alone;  53}  young  colonies  at  .^5  eacli 
(exclusive  of  hives)  would  amount  to  §2G3.50,  which,  with  about  ^29  for  wax  sold, 
would  majce  §283.50,  an  ample  compensation  for  tho  labor  and  incidentals,  aside  from 
permanent  lixtures,  which  aixj  a  i)art  of  tho  investment  upon  which  we  are  to  compute 
the  interest.  As  an  investment,  we  liave  G9  prime  colonies  at  $5i  each,  hives  included, 
$552;  honey-extractor,  room  for  wintering,  &c.,  §48;  making  in  all  §000  invested. 
Receipts  for  honey,  §971.:J5,  which,  after  deducting  12  per  cent.  (§71.35)  interest  and 
taxes,  leaves  §900,  or  150  per  cent,  not  profit. 
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The  birds  of  Vermont,  in  tbeir  relation  to  agriculture,  form  the  sub- 
ject of  a  very  able  paper  by  Prof.  George  H.  Perkins.  There  is  only- 
room  for  the  following  brief  extract : 

Probably  very  few  persons  have  any  idea  what  the  state  of  things  would  be  if  birds 
were  all  destroyed,  otner  things  remaining  as  they  now  are.  It  cannot  be  unprofitablo 
for  us  to  devote  a  few  words  to  this  part  of  our' subject.  There  are  in  the  State  of 
Vermont  probably  not  less  than  eight  hundred  species  of  Lepidopt«rous  insects  (t.  e., 
the  moths  and  butterflies,)  and  in  tlie  whole  United  States  there  are  not  less,  probably, 
than  four  thousand.  But  leaving  the  rest  of  the  States,  let  us  confine  ourselves  to  oiir 
own,  and  see  what  results  we  can  obtain.  If  we  suppose  the  number  of  species  in  this 
State  to  be  eight  hundro<l,  the  increase  will  be  something  like  this:  each  female  lays 
on  an  average  three  hundred  and  fifty  eggs,  but  we  will  place  the  number  at  three 
hundred.  Now  suppose  that  in  this  year,  1871,  there  exists  only  one  pair  of  each, 
species,  there  would  be  during  the  year  240,000  eggs  produced,  which  would  developo 
into  240,000  caterpillars.  If  half  of  these  were  females,  next  year  we  should  have 
120,000  pairs  of  insects,  which  would  produce  36,000,000  of  caterpillars  for  1873,  and  so 
on,  so  that  in  five  years  there  would  come  from  the  unchecked  increase  ©f  only  one 
pair  of  each  species  1,215,000,000,000,000  of  caterpillars,  or  200,000,000  for  every  single 
acre  in  the  State.  It  is  true  that  as  the  arrangement  of  things  now  is,  not  one  in  a 
hundred,  if  indeed  one  in  thousands  of  these  eggs  ever  reach  maturity,  l)ut  the  great 
agents  of  destruction  are  the  birds.  Making  all  possible  deductions  on  account  of  all 
destructive  influences,  except  the  birds,  we  have  left  a  very  large  figure,  and  if  this  is 
multiplied  by  the  number  of  pairs  actually  living  on,  and,  as  all  know,  of  some  kinds 
there  are  thousands,  the  product  is  something  appalling.  »  *  *  if  irhere  is  a  race 
of  beings  on  earth  which  should  be  protected  from  destruction  by  its  relations  to  the 
general  economy  of  nature,  that  race  is  that  of  the  birds.  Vengeance  swift  and  terri- 
ble descends  ujion  those  who  will  not  learn  that  they  Juxs  important,  nay,  even  neces- 
sary to  the  success  of  all  agricultural  pursuits.  While  wo  may  be  much  aided  by  those 
insects  that  destroy  others  of  their  kind,  we  must  rely  chiefly  on  the  birds,  and  in  so 
doing  we  shall  not  lean  upon  a  broken  reed. 

The  report  contains  a  number  of  well-prepared  papers  on  the  fertil- 
ity and  exhaustion  of  soils,  rotation  of  crops,  &c.  Perhaps  the  most 
valuable  contributions  to  this  volume  are  the  articles  from  the  pen  of 
Prof.  Samuel  W.  Johnson,  one  on  the  exhaustion  of  soils  and  the  other 
on  a  proper  rotation  of  crops.  A  short  but  comprehensive  article 
on  the  last-named  subject  is  also  contributed  by  Mr.  W.  S.  Thorpe, 
whose  system  of  rotation  is  as  follows : 

I  believe  that  an  eight-year  rotation  might  be  used  with  profit  generally.  This, 
allowing  the  farm  20  acres  of  woodland,  would  leave  eight  lO-acro  fields.  As  labor  is 
scarce  and  high,  all  wish  to  manage  with  as  little  help  as  possible.  I  think  on  that 
account  grass  may  bo  grown  with  as  much  profit  as  anything,  so  I  would  apply  grass 
to  my  rotation  if  convenient.  This  course,  in  going  around  the  eight  lO-acre  fields 
in  eight  years,  would  allow  me  to  have  one  lO-acre  field  in  corn  o'r  roots ;  ^cond 
year  in  wheat,  barley,  oats,  or  some  other  grain-crop  seeded  to  grass ;  the  next  two 
years  mowed  for  hay,  and  the  next  four  years  in  pasture.  I  think  this  to  be  about 
equally  divided  for  the  keeping  of  stock  sunmier  and  winter,  supposing  the  owner 
to  feed  all  the  cto\}S  on  his  farm.  By  using  a  rotation  and  feeding  all  our  produce  on 
the  farm,  I  believe  wo  can  keep  two-thirds  more  stock  than  the  majority  of  farmers 
do  at  the  present  time,  and  farms  would  be  all  under  cultivation.  We  should  have 
ten  acres  m  hoed  crops,  ten  acres  in  grain,  and  at  a  very  low  estimate  we  should  get 
300  bushels  of  potatoes,  or  1,000  bushels  of  rutabagas  or  mangolds  i>er  acre,  and  four 
or  five  hundred  bushels  of  grain  annually. 

The  report  contains  many  articles  on  various  subjects  of  int-erest^ 
which,  for  want  of  space,  must  remain  unnoticed.  Those  on  the  mining- 
interests  of  the  State  are  valuable,  and  indicate,  as  one  of  the  contribu- 
tors truthfully  remarks,  that  there  is  hardly  a  farm  in  the  common*' 
wealth  where  hidden  treasures  do  not  lie  buried. 
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Currant-Dorers. 

Insect  Injuries  from  Colorado. 

Colorado  potato-beetles,  (August.) 

Insects. 

Partridge  cochin  cock. 

Idaho  winter-barley,  (117  bushels  io  the  acre.) 

Com. 

Birds'  eggs,  (two  collections.) 

Com. 

Grain  grown  from  a  few  grains  of  "mommy 
wheat." 

Insect  iiviuries ;  insects. 

Wheat-samples. 

Collection  of  silks,  showing  aniline  and  other 
chemical  dies,  (very  fine ;)  also,  specimens  of 
jireserved  meats. 

Fine  specimens  of  tobacco,  (three  samples.) 

AntweiT)  rje,  from  Belgium. 

Grain,  &c.,  from  Illinois. 

Beetles. 

Oak-gall  insects. 

Upland  cotton. 

Poultrj'  for  museum.    Partridge  cochins. 

Fine  varieties  of  corn. 

BeeOos. 

Insects. 

Chrysalis  of  Conua. 

Insects. 

Sponge-cucumber;  yellow-hcadod  blackbird;  co- 
coons, &c. 

Sorghum-simp. 

Wood  punctured  by  trec-crickct. 

Miscellaneous  collection  of  insects. 

Clirysalids  of  Pirn*  rapce,  with  p»:asito. 

So-called  flying  scorpion. 

Apple-insects. 

Silk,  reeled  specimens,  and  cocoons. 

Cotton  samples. 

Specimens  of  lichens  used  in  dyeing,  (by  exohargeu) 

Cactu»-gum. 

FiUu  used  for  bedding;  chocolate,  &o. 

Com. 

lYuits. 

Whito  tobacco. 

Nuts,  (throo  ^^lrictie8.) 

Fantall  pigoon. 

Tahiti  cotton. 

Luminous  beetles, 

Club  gourd. 

"  Hiliwheat "  samples. 

Tsetae-fly  from  Africa. 

Specimens  of  pcai-s. 

"Heel-llies." 

CoUection  of  South  Amencon  beetles. 

Suj^ar-plne  cone,  California ;  largo  Agaricua  f roni 

Insects. 
Grooud-cherrics. 
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Xamo. 


Locality. 


Riob,  O.  A 

lloss,  W.  W 

Scott,  J.  "W 

SoamaD,  "W'illlam  U. . . 

Shaffer.  J.  M 

Shaw,  A.  n 

Sniith»onian  Iiutitutioij 


Spencer.  N.  F 

Si»kcr,  O.  E.  <fcC 

Taylor,  Thomaa  A 

Tcimcy,  E.  B 

Thomas,  Cynis 

Thornton.  R.S 

Thralls,  George  E 

Trcncbard  Commodore 

Webber.  Mrs.  F.  P 

WeverM-B 

"SVhitaker,  B , 

WlinaTnfl,  J,  W..  ■,.„.. 


Baldwin's  MmB,Wi«... 

Dallas,  Texan 

Hontington,  Maryland 

Washington,  D.  C 

Fairfield,  Iowa 

Anstin,  Texas 

Washington,  D.  C 


New  Market,  N.  C 

ParkersbnrglL  Iowa 

Fort  Gibson,  Indian  Ter. . . 
Walker  RiTor,  Indian  Bes- 

ervation,  Kev. 

Washington,  D.C 

Montagne,  Mass 

Little  KiTer  Vineyards, 

Fla. 

United  States  yavy 

Marietta,  Cobb  Co^  Ga. . . . 

Johnson's  Depots  6. 0 

Warsaw.  Ill 

Wwnock,  Ohio 


Donation. 


Apples. 

Wl^at-heads. 

Ortolan  skin. 

Wild  cane  from  Dismal  Swamp. 

Groundhog-skin,  bird-skins,  &c 

Seeds  or  berries  of  Sophora  afinig. 

Silk-cott<m  from  Soath  America;  insects  from 
Kansas,  South  America,  and  misceUaneons  col- 
lections of  insects ;  txont  from  New  Hampshire ; 
Indian  foods,  cotton,  bombax;  collectiona  cf 
Lientenant  wheeler  in  entomology: .  woods, 
plants,  and  misoellaneoos  specinftms. 

Peeler  cotton. 

HoU-leosoats. 

Collections  of  insects. 

Fish-nets  used  by  Pi-Utcs. 

Grasshoppers  froni  Utah. 

Apples. 

Cotton. 

Fine  specimen  of  pampa  grass. 
MisceUaneons  specimens  of  insects. 
Trap<4oor  spidei'  and  nest 
Galli  and  gall  toseote. 
Bently  sweetapples. 
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Acid,  tannic,  methods  of  extracting. 181 

Acreage  in  crops  in  1873 18,  26,  29 

Address  on  statistics,  by  the  statistician,  J.  R.Dodge 146 

Agassiz,  Professor,  on  the  Darwinian  theory 423 

Agricultural  College  of  Maine,  aims  and  methods  of 403 

Pennsylvania,  varieties  of  wheat  tested  by 230 

Wisconsin,  varieties  of  wheat  tested  by 225 

colleges  in  the  United  States 321 

experiments,  value  of 211 

implements,  statistics  of  manufactures  of,  in  the  several  States 78 

products,  annual  values  of  exports  of,  for  forty-live  years 88 

products  and  manufactures  thereof,  exports  of,  in  1873 84 

statistics,  chemical 284 

a  AVestem  fallacy  exposed  by 147 

breadth  of  the  field  of,  in  the  United  States 146 

current  practices  tested  by 146 

practical  hints  from 146 

the  collection  of 149 

the  folly  of  depending  on  foreign  markets  exposed  by.. .  147 

the  error  of  the  South  shown  by 148 

use  of 146 

Agriculture,  anticipated  improvements  in 151 

and  the  horse,  a  treatise  on 313 

enterprise  infused  with 469 

comparative  profits  of,  in  States  the  most  and  the  least  exclusively 

agricultural 75 

in  Japan 364 

importance  of  diversified 376 

innuence  of  manufactures  on  the  profits  of 75 

in  Iowa,  home  manufactures  would  benefit 392 

of  New  England,  the  weak  point  in 147 

persons  occupied  in 74 

steady  improvement*  in 6 

Alabama  Agricultural  and  Mechanical  College 322 

alfalfa  in 236 

statistics  of  crops  in 21 

test  of  Guinea-grass  in ^9 

Alfalfa  in  California 280 

( Medicago  aativOf)  tca^i  oi 236 

Analysis  of  barley  products 303 

diflerent  soils 302 

fertilizers 170 

hominy-oflUl 180 

opium  from  North  Carolina  and  foreign  sources 174 

proximate,  of  cereals ., 177 

of  soils * \175 

of  the  juice  of  sugar-beets  from  different  localities 308 

sugar-beet 437 

of  two  varieties  of  corn 179 

wines 173 

Animals  and  animal  matter,  exports  of 84,  87,  88 

Apple-orchard,  mode  of  planting  and  history  of  an 471 

speck,  or  rot,  illustrated , 207 

Apples  for  Minnesota,  list  of 435 

merits  of  different  varieties  of 471 

preservation  of ,  in  store 279 

shipments  of,  from  Western  New  York 279 
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Apples,  varieties  of,  adapted  to  Vermont 470 

for  the  Southern  States 209 

Area  in  crops,  fluctuations  of 58 

Arkansas  College  of  Agriculture 322 

statistics  of  crops  in 21 

Austria,  foreign  trade  of 143 

Azalea,  a  superb 289 

Baltimore,  movements  of  flour  and  grain  at 96 

Barley,  experiments  in  growiug,  in  England 297 

prices  of ,  in  the  years  1866-1873 46,47 

statistics  of,  in  Ohio,  for  lif teen  years 60 

the  production  of,  in  Japan 370 

Bee-keeping,  profits  of 475 

Beetle,  a  large  black,  Tyloryctes  aaUjruSy  illustrated 152 

Colorado,  Doyphon  deccm-linaata 153 

luminous,  Fyro^honia  physodcmSf  illustrated 154 

Systena  hlanda^  illustrated 152 

Beet-sugar  in  California 287,376 

BermucUi-grass  in  Geor^a 280 

Birds  aa  destroyers  of  lusccts 476 

of  Vermont  as  allies  of  the  farmer 476 

Blackberry,  history  of  the  Suyller 390 

Black-knot,  on  cherry  and  plum  trees,  origin  of,  illustrated 196 

Blight  on  orange-trees,  illustrated 200 

Blue-grass  a  protection  to  apple-trees 387 

Boston,  market  for  live  stocicand  their  products  at 129 

movements  of  flour  and  grain  at 92 

Botany,  the  division  of 10 

Bouquet«,  sales  of ,  in  Paris 280 

Brazil,  exijorts  fiom 144 

Breadstufts,  exports  of 85,  67,  88 

British  America,  imports  from  and  exports  to,  for  fifty-three  yeai-s 72 

imports  from,  under  the  reciprocity  treaty 73 

trade  with 72 

Broom-corn  Culturist  and  Broom-makers'  Manual,  notice  of 320 

Buckwheat,  statistics  of ,  in  Ohio  for  nfteen  years 60 

tcstwof  silver  hull - 235 

Bufiftlo,  movements  of  flour  and  grain  at ii3 

Bulbs  and  tubers,  notice  of  a  treatise  on 311 

rules  for  cultivating 311 

Bush-growth,  result  of  plowing  in 306 

Butter  and  cheese,  increase  in  the  production  of,  compared  with  population 251 

l)roduction,  statistics  of 251 

and  population,  per  cent,  of  gain  or  loss  on,  for  ten  and  twenty 

years 252 

Butter,  false  quotations  in  the  market  price  of 247 

making^  profits  of,  in  winter 417 

reform  m : 247 

requisites  of 247 

mode  of  making  and  profits  from  choice 249 

monthly  averages  of  milk  per  pound  of 249 

products  and  milch-cows,  statistics  of 82 

C. 

Cabbage-lice,  red  pepi)cr  a  preventive  of 289 

Calif orn  ia  Agricultural  Society,  report  of,  for  1872 375 

alfalfa  in 236,  280 

beet-sugar  in 287,  376 

chiccory  in 287 

College  of  Science  and  the  Arts 323 

cultivatidn  of  the  Eucalyptus  in 376 

cxi)enditure  for  grain-sacks  in 288 

fruit  in 279 

irrigation  and  reclamation  of  wet  lauds  in 379 
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•CaUfornia,  production  of  cotton  in ,...  ..^ 377 

reclaimed  Tale landA  in ^..---^ ogy 

statistics  of  crops  in r 1.. 24 

"the  Bid  well  Farm"  in 277 

Canningfmits  and  vegetables,  increase  of , in Midiigan 430 

sweet-corn  in  Maine..  ^ 287 

Caprom  Horace,  on  agriculture  in  Japan .' 364 

Caoutcnouc  exported  from  Brazil 144 

Cattle,  condition  of ^ 31 

improvement  of,  in  Iowa «« 391 

losses  of » 32 

products,  markets  for 128,  VST 

Census  of  1870,  inaccuracies  of 420 

Cereals,  proximate  analyses  of 177 

CJieQpe  and  butter,  increase  in  the  production  of,  compared  with  population 261 

production,  statistics  of 251 

Cheese,  application  of  heat  in  making ^ 242 

average  annual  amount  of,  per  cow .^^ 245 

of  pounds  per  cow  for  the  season « 252 

butter,  and  population,  per  cent,  of  gain  or  loss  in,  for  ten  and  twenty 

years 252 

characteristics  of  ripe «. 244 

e>  competition  in  cities  to  improvement  in  making «. 243 

exports  of,  in  1870  and  1871 455 

factory,  average  number  of  cows  supplying  each ^ 252 

factories,  directions  for  locating ^ 418 

increase  of 80 

in  M^ine,  facts  respecting 418 

in  Massachusetts ^ 24G 

in  Oswego  County,  New  York,  increase  of .  457 

statistics  of 251 

the  most  economical  method  for  collecting  milk  at . . . .  ^ . .  246-419 

value  of  whey  from ^ 245 

imports  of,  under  the  reciprocity  treaty 74 

increase  of,  in  Cincinnati  market ^.  132 

means  of  stimulating  the  home-market  for ^.  243 

need  of  light  on  the  process  of  making ^..  241 

production,  increase  of,  from  the  factory-system ^.,.  qq 

statistics  of , 83 

the  manufacture  of ,  from  floating  curds ^....  242 

the  question  of  milk  partly  skimmed  for  making ^ ,245 

Chemist,  report  of , .* 170 

Chicago,  market  for  live  stock  and  their  products  at ^^ I34 

movements  of  flour  and  grain  at 93 

receipts  and  shipments^  horses  at 133 

the  Union  stock-yards  in 276 

Chiccory  in  California — 287 

Chu&^  the,  (Cyperus  esoulentus) «. 281 

Ciiipinnati,  increase  of  cheese  in  market  at 132 

market  for  live  stock  and  their  pioducts  at — 131 

movements  of  flour  and  grain  at 96 

Cleveland,  movements  of  flour  and  grain  at 97 

Clover,  alsike,  description  of 473 

Cockroaches,  antidote  for 157 

CofiTee,  composition  of 318 

expnorted  from  Brazil 144 

notice  of  an  essay  on  the  history,  cultivation,  and  use  oi 318 

Colleges  of  amculture  and  mechanic  arts 321 

Colonization,  English,  in  Kansas 286 

Commerce,  foreign,  of  foreign  states 141 

with  British  America 72 

Commissioner  of  Agriculture,  report  of , , 5 

Connecticut  College  of  Agriculture  and  Mechanic  Arte 325 

statistics  of  cropsin 19 

Co-operation  among  farmers,  advantages  of •. 461-463 

Corn,  analysis  of- two  varieties 179 

'      and  wheat  counties  in  Illinois  compared ^. .-,.  53 

in  Iowa  compared ., ,...^..\,. 56 

inMisso^uri  compared ^ *. 57 

31  A 
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Corn  and  wheat,  relative  profit  of G2 

the  results  of  growing  for  a  series  of  years,  compared 53 

%           arostorative  crop 53 

cost  of  raising  in  Illinois 278 

crop  of  1873 16 

va  lue  of,  compai-ed  with  hay  and  six  other  croi)s,  for  the  years  li:J<j^£M73  52 

oxi)crimcnts  in  raising 401 

exx)ort  prices  of,  for  periods  of  ton  years 51 

since  1660 51 

m  the  ear  versus com-mealfor  hogs 292 

prices  of,  in  the  years  18(56-1873 4*2,47 

products  of.  in  the  several  States  in  dilTcrelit  years 51 

statistics  oi,  in  Ohio  for  fifteen  years 58 

tests  of  Cooloy 230 

Pennsylvania  yellow -, 231 

the  great  crop  of  the  United  States 52 

value  of  tlie  crop  per  acre,  compared  with  other  crops 52 

Corn-fields  in  South  Carolina,  treatment  and  yield  of 453 

Corn-fodder^  curing 281 

Cotton  and  its  manufactures,  exports  of - 85,  87,  88 

caterpillar.    Anomistylinw *..-.*- 162 

compaiative  results  of  commercial  and  home-made  manures  on 293 

yield  of,  on  subsoiled  and  not  subsoiled  land 295 

crop  of  1873 17 

culture yf 293 

effects  of  different  quantities  of  fertilizers  on 294 

experiments  with,  on  land  subsoiled  and  not  subsoiled 295 

foUy  of  the  exclusive  culture  of 17 

^wing,  examples  of  profitable 276 

insects,  means  of  destroying 168 

production  in  California 377 

results  of  fertilizers  applied  to,  by  different  methods 294 

the  production  of,  in  Japan 370 

Cows,  average  number,  for  cheese-factory 252 

imcesof,  (see  Milch-cows) 38-^1 

statistics  of  the  several  productions  of  eight  Jersey,  in  Rhode  Island 253 

Cranberry  culture,  directions  for - « 446-466 

profits  of 447 

in  New  Jersey: 445 

Wisconsin 461-466 

Crops,  average  i>rice  of  principal 42-47 

cost  and  profits  of - 278 

experiments  with 394 

of  1^73 16 

New  Jersey  in  1873 443 

Wisconsin  in  1872 460 

Crop  statistics,  details  of,  for  1873..* 18 

in  Ohio,  comparison  of  State  and  national 61 

summary  of,  for  1873 26 

Crops,  yield  of ,  in  Iowa -. 390 

value  of,  for  1873 18,26-29 

Curculio,  process  of  exterminating 430 

D. 

Daily  and  stock  farm,  tendency  of,  to  wealth 463 

husbandry 420 

the  future  of 456 

products 80 

stock,  and  forage  therefor 456 

at  the  Isle  of  Jersey 276 

the  good  qualities  of  the  llolstein  breed  for 45C 

the 241 

Dairying,  advantages  in  Maine  for 418 

in  New  York 241 

the  Northwest 243 

Department  of  Agriculture,  expenditures  by  the: 13 

improvement  in  the  grounds  of r  9 

judicious  organization  of 8 
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Pago. 

Dcidwaro  Agiicultural  College 326 

fruit-canniug  in 280 

statistics  of  crops  in 2# 

Detroit,  movements  of  lioiir  and  grain  at 100 

Dictionary  of  Elevations  and  Climatic  Kegister  of  the  United  States,  notice  of.  316 

Digest  bf  State  reports 375 

Diseases  of  farm-animals j '. 33 

liorses 33 

Dodge,  J.  E.,  address  on  statistics  by 146 

E. 

Education,  progress  of  industrial 321 

Eggs  and  poultry 281 

packing  in  New  York 281 

consumption  of ; 282 

l)i'oduction  of 282 

receipts  of,  in  New  York  City 281 

storitg 281 

Emigration,  Irish t 286 

England,  experiments  in  growing  wheat  and  barley  in 295 

with  fertilizers  on  turnips  in 309 

increasing  use  of  pitch-pine  timber  in 384 

sales  of  sheep  in 275 

shower  irrigation  in 282 

Entomology,  the  division  of 9 

Entomologist  and  Curator  of  the  Museum,  report  of 1 152 

Erie,  movements  of  flour  and  grain  at 95 

Experiments,  agricultural,  in  Germany 30q 

for  forty-five  years,  with  manure  on  soil 300 

in  agriculture,  value  of 211 

breeding  salmon  in  Maine 45I 

England,  with  fertilizers  on  turnips 309 

farming 289 

growing  hedge-fences 1 439 

wheat  and  barley  in  England 295 

raising  com 401 

onions .* 41(5 

to  determine  the  average  yield  of  milk  per  cow 421 

with  cleaned  and  uncleaned  seed 306 

cooked  and  uncooked  feed J . . ,  290, 291 

crops 394 

diflerent  fertilizers  in  England .• 297-300 

fertilizers  on  cotton 293 

wheat 304 

manures 398 

wheat  and  fertilizers 226 

in  Kansas 305 

varieties  of  wheat,  and  the  results 450 

Exports  and  imports  of  Great  Britain,  annual  value  of,  for  fifteen  years 141 

annual  values  of  agricultural,  for  forty-five  years 83 

from  Brazil .' 144 

France,  statistics  of 142 

Great  Britain,  quantities  of  i)rincipal,  for  three  years 142 

Sweden  in  1871 I44 

of  agricultural  products  and  manufactures  thereof  in  1873 84 

cheese  in  1870  and  1871 455 

domestic  sugar  and  molasses 112 

flour  and  grain  for  ten  fiscal  years 89 

last  six  calendar  years 89 

wheat  and  flour  for  1856-1873,  and  for  forty-eight  years 48 

in  the  years  1867-1873 i 49 

comparative  from  the  United  States  to  Russia  in  1873 .  50 

to  British  America  for  fifty- tlireo  years 72 

value  of  agricultural,  in  1872 11 

Eucalyptus,  cultivation  of,  in  California 376 

Evergreens,  directions  for  planting 440 
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F. 

Fairs,  good  results  of 468 

Farm,  a  New  Hampshire 277 

aDimals,  condition  of 30 

diseases  of 33 

imports  of,  undcar  the  reciprocity  treaty 73 

prices  of .-p 35 

^be  number  of,  in  Japau 374 

experiments 289 

implements,  value  of,  in  the  several  States  and  Territories 62 

management 276 

X)roducts,  market  price  of,  for  1873 , 114 

l)roductions,  value  of.  in  the  several  States  and  Territories 63 

results  in  North  Carolina,  from  the  working  of  a  model 285 

the  "Bidwell,"  in  California 277 

statistics  of  Great  Britain 145 

values 62 

Farmers,  advantages  of  co-operation  among 461-463 

interests  of,  in  promoting  manufactures  and  mining •. . . .  469 

social  rank  of  Japan 366 

Farms  and  farming  in  New  Jersey,  condition  of 443 

model,  in  Ireland 285 

value  of,  decreased  by  selling  principal  crops  from 57 

in  the  several  States  and  Territories 62 

Farmiug,  contrasted,  methods  of 277 

in  Maine,  changes  needed  in 413 

near  the  Rocky  Mountains 286 

Feed,  daily  quantity  of,  for  hard-working  horses 276 

experiments  with  cooked  and  uncooked 290,291 

Fence-posts,  durable 288 

Fertili^sers 272 

analysis  of 170 

a  manufactory  of ,  in  Massachusetts 273 

commercial  and  home-made,  for  cotton 293 

comparative  effects  of  different  quantities  of 300 

different  methods  of  ai>plying,  to  cotton 294 

effects  of  different,  on  tumii>s T 310 

quantities  of,  on  cotton 294,  295 

varieties  of,  on  the  gro w th  of  wheat 22G 

experiments  with,  on  wheat 304 

home-made 306 

mineral,  comparative  effects  of 298 

on  sugar-beets 807 

shore-mud  and  shell-fish  deposits  for 273 

southern  trade  in ,. 272 

the  nitrogenous  elements  of  artificial 1 298 

the  best  sources  of 473 

the  careful  saving  of,  in  Japan 3^4 

value  of  marl  for  a 444 

Fibers,  decennial  statistics  of  the  production  of  textile,  in  the  several  States  and 

Territories 68 

Figs  at  the  South,  drying.: 280 

tJie  production  of,  in  Michigan 430 

Fire-fly,  Fyr<yphoru8  nociiaulu9y  iUustrated I55 

Fish  and  fi8h-x>roducts,  imports  of,  from  British  America 74 

culture ^.."[  450 

Flax,  the  production  of,  in  Japan 373 

Florida  Agricultural  College \\  326 

statistics  of  crops  in 21 

test  of  Guinea-grass  in 239 

Flour  and  grain  movements 89-104 

wheat,  exports  of,  for  1856-1873  and  for  forty-eight  years 48 

imports  of,  from  British  America  since  the  reciprocity  treaty 73 

under  the  reciprocity  treaty 73 

Fluctuations  of  yield  and  area 58 

Forests  and  rain-fall 334 

of  Ohio,  notice  of  an  essay  on  the  means  of  restoring  and  preserving.. .  315 

past  and  present  condition  of  our 384 

the  preservation  of,  in  Japan 364 
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Forests,  trce-cnltiire 3%,  399 

France,  statistics  of  exports  from 142 

Fruit-belt  of  Michigan 428 
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